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MINUTES MEETINGS. 


THE SOCIETY. 


January 6th, 1897.—The meeting was called order 
o’clock, President Thomas Curtis Clarke the chair; Charles Warren 
Hunt, Secretary, and present, also, members and visitors. 


Minutes the meetings December and 16th, 1896, were 
approved printed Proceedings for December, 1896. 


paper entitled, Underpinning Heavy Buildings,” was 
presented Jules Breuchaud, Assoc. Am. Soc. E., and discussed 
Messrs. Clarke, John Bogart, Henry Seaman, Charles 
Emery, Skinner, O’Rourke, Greene and the author. 
The Secretary read written discussions the subject from Messrs. 
Alfred Noble, Schenck and Kennard Thomson. 
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MINUTES MEETINGS. [Society 


Ballots were canvassed and the following candidates declared 
elected 


Lewis, Philadelphia, Pa. 


MEMBERS. 


Juan London, England. 
Philadelphia, Pa. 


The Secretary announced the election January 5th, 1897, the 
Board Direction the following candidates 


JUNIORS. 


JAQUELIN Braxton, Jacksonville, Fla. 
Tatcorr New Haven, Conn. 
Gratz Brown Washington, 


The Secretary read the programme for the Forty-fourth Annual 
Meeting. 


Adjourned. 


FORTY-FOURTH ANNUAL MEETING.* 


January 1897.—The meeting was called order 10.20 
o’clock, President Thomas Curtis Clarke the chair; Charles Warren 


Hunt, Secretary, and present, also, about 260 members and number 
visitors. 


Messrs. Jefferis, Burke and Brown were appointed 
tellers canvass the ballots for officers for the ensuing year. 


The Annual the Board Direction for the year ending 
December 1896, and the Annual Reports the Treasurer, the 
Secretary acting the Finance Committee, were pre- 


sented, and, motion, duly seconded, the report the Board Di- 
rection was accepted. 


a 


full report the Forty-fourth Annual Meeting will published subsequent 
number Proceedings. 


pages for the Annual Reports the Board Direction, the Secretary 
acting Auditor, and the Finance Committee, 
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MINUTES MEETINGS. 


The Secretary read the following report the Board Censors 
award the Norman Medal: 


Report the Award the Norman Medal, 1895-96. 


December 30th, 1896. 


The Board Censors appointed award the Norman Medal for 
papers published during the year ending August 1896, begs re- 
port that medal Paper No. 764, entitled, What 
the Life of_an Railroad Bridge Greiner, Am. Soe. 

Curtis, 

THomas Symons. 


Secretary read the following report the Committee award 
the Rowland Prize: 


Report the Award the Rowland Prize, 1895 96. 


Boston, December 23d, 1896. 


The Committee appointed award the Rowland Prize for the 
year ending August 1896, begs leave report that has awarded 
this prize Henry St. Leger Coppée, Am. Soc. E., for paper 
No. 775, entitled, Bank Revetment the Lower 

Howarp Carson, 


report the canvass votes received for the place for holding 
the next Annual Convention was read the Secretary, and the whole 
matter was referred the Board Direction, with power. 


The read letter from Charles Dudley, Am. Soc. 
E., Chairman the Sub-Committee, the American Society 
Civil Engineers, the International Committee Standards for the 
Analysis Iron and Steel, reporting progress. 


The Secretary stated for George Bond, E., Chair- 
man the Committee Units Measurement, that the Committee 
desired report progress. 


The Secretary read the following report the Board Direction: 
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Report the Board Direction the Matter the Proposed 
Appointment Special Committee report the 
Proper Manipulatien Tests Cement. 

business meeting the Society, held November 4th, 1896, 
was unanimously voted, accordance with Article VI, Section 
the Constitution, the Board Direction the con- 
sideration the appointment committee report the proper 

quite evident that committee appointed under this resolution 
would concerned only the manner and method making tests. 
and would not required into general consideration 
cements cement specifications. generally admitted fact that 
although special committee the Society reported the Society 
1885 and regulations this subject, nevertheless, the de- 
velopment the cement industry, and the more general use the 
material, has already caused those rules, although excellent the 
time, now short modern requirements. Under these rules 
possible for different experimenters get widely different results, 
and such state affairs works not only the detriment and disad- 
vantage the honest manufacturer, but also the engineer user 
the material. 

Your Board has carefully considered this question aod finds the fol- 
lowing reasons favor appointing such committee proposed 
the resolution the Society: 

the methods tests now known the world the 
standard the American Society Civil Engineers, while excellent 
the time they were adopted the Society, are not the best possible now 

and should brought conformity with present knowledge and the 
latest experience this country and Europe. 

Second.—That method making tests should devised and 
specified detail eliminate far practicable the personal 
element the tester, order that the test may more certainly repre- 
sent the true character the cement tested. constantly re- 
curring experience with cement manufacturers and users that 
giving unsatisfactory results are, after embarrassing delays and dis- 
putes, found unfair incompetent because some peculiarity 
the manipulation. Methods mixing and making briquettes and 
conducting the tests which would make these now variable 
uniform all cases would save vast amount time, trouble and 
expense. the end desired can accomplished and the tests 
cements like those metals made represent uniformly and 
truly the strength the cement tested, the defects and virtues shown 
tests will every case due qualities dependent upon chemical 
constitution, methods manufacture treatment, and improvement 
these latter would more easy discover and make. 
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The reasons opposition the appointment such committee 
appear be: 

inadvisable for the Society adopt standards 
any kind; that such work better done when left individuals. 

Second.—That the case question doubtful whether 
possible adopt any methods preparing and testing briquettes 
whereby the personal equation can reduced 
quantity. 

Your Board, however, the firm opinion that the reasons 
favor appointing the committee outweigh those opposition. 
especially view the fact that committee the Society has al- 
ready promulgated rules this matter, which, for the reputation 
the Society, should kept the highest attainable standard else 
revoked. 

seems probable from what has been already said and written con- 
cerning the appointment the proposed committee, that effort 
may made reopen the entire subject cement tests considered 
the former committee the Society, and not confine the work 
the simple matter proper manipulation tests. Board has. 
given some attention this matter, and strongly the opinion 
that the duties the proposed committee should not changed from 
those outlined the resolution. Many and continuous efforts are 
being made Europe cement manufacturers and others, con- 
certed well individual action, arrive some uniform require- 
ments which shall become the standard specifications for cements.. 
But yet uniform specification has been decided upon, and 
problem probably more difficult one this country than 
Europe. does not seem the present time advisable 
rigid set specifications for cements this country, where the 
character the different products manufactured will necessarily 
vary with the materials available for use the different regions, and 
where the whole process manufacture course develop- 
ment which would apparently rather dwarfed and confined than 
benefited set specifications put forward the American So- 
ciety Civil Engineers, apply the whole country. 


order the Board Direction. 


President Clarke read Article VI, Section 13, the Constitution, 
and after discussion Messrs. Foster Crowell, Whinery, 
Lesley and North, was unanimously voted, motion duly 
seconded, have the Board Direction issue letter ballot. 
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MINUTES MEETINGS. 


[Society 


The Secretary presented for Thompson, Am. E., 
the followi ing preamble and resolution: 


consideration the fact engineering profession and 
the people this country have legal protection against any in- 
competent unscrupulous person who chooses advertise sign 
himself with the title Civil Engineer, thereby reflecting upon and 
injuring the entire profession, and consideration the fact that 
has been found advantageous most States grant legal protection 
members the legal and medical professions; therefore, 
Resolved, That the American Society Civil Engineers places 
itself record favoring judicious legal restrictions against the un- 
authorized and improper use the title Civil 


Upon motion, duly seconded, the matter was laid the table. 
Recess was taken from 
reassembling after the recess, the tellers presented the following 


report: 


Report the Tellers Appointed Count the Vote for Officers, 
January 2oth, 1897: 


20TH, 1897, 


The tellers appointed canvass the ballots for officers the So- 


report that they have performed the duties assigned 
tojthem, and the count follows: 


Total number votes 457 
For 
For 


For Treasurer: 


John Thomson..... 
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Affairs. MINUTES MEETINGS. 


For Directors, serve three years: 


District No. 1.—Rudolph Hering....... 
District No. 1.—James 


District No. 457 


District No. 6.—Benjamin 


District No. 7,—Henry 457 


Lorenzo 456 
James Schuyler........ 


Respectfully submitted, 


Burke, 


The President announced that the following officers were elected 


President, serve one year: 


Harrop, New Orleans, La. 


serve two years: 


San Francisco, Cal. 


For Treasurer, serve one year: 


Joun New York City. 


For Directors, serve three years: 
District No. Owen, Newark, 
New York City. 


District No. Wilmington, Del. 


District No. St. Louis, Mo. 


District No. Atlanta, Ga. 


Adjourned. 


| 
| 3 
a4 
{ 
a 
ia 
¥ 
3 
gle 
ae 
i 
J 


MINUTES MEETINGS. [Society 


THE BOARD DIRECTION. 


(Abstract. 


January 5th, 1897.—Seven members present. 

Action was taken authorizing the President and Secretary sign 
for the erection the New Society House. 

The matter the appointment Special Committee the Society 
report the proper manipulation tests cement, referred 
the Board action the Society the meeting November 4th, 
1896, was considered, and report adopted for presentation the 
Society the Annual Meeting. 

The Secretary reported the attendance the Library the even- 
ings during the months November and December, 1896, and was 
decided that for the present the opening the Library every night 
should not continued, but that should opened heretofore 
each Wednesday evening. 

The Annual Report the Board Direction for presentation 
the Society was adopted. 

Applications were considered and other routine business 

Four candidates were elected Juniors. 
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Affairs. ANNUAL REPORTS 


ANNUAL REPORT THE BOARD DIRECTION FOR 


THE YEAR ENDING DECEMBER 


PRESENTED THE ANNUAL MEETING, JANUARY 20TH, 1897. 


The Board Direction, compliance with the provision the 
Constitution the Society, presents its report for the ending 
December 1896. 

MEMBERSHIP. 


The changes membership are shown the following table 


' 
| 3 | | | 
= | D & rs a a 
Members 218) 1 022 1 240) 231|1 021)1 252)|.. 10; #25] 48]| 36, 73 


will seen the table that the net increase during the year 
has been 98. 

The total number applications considered the Board during 
the year has 206. 

Action has been taken follows 


Passed ballot Associate Member............... 
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ANNUAL REPORTS. [Society 


The losses death during the year number 30. They are fol- 
lows.—Eighteen Members: Job Abbott, William Albert Allen, David 
Leonard Barnes. Max Joseph Becker, Louis Provost Evans, Francis 
Renatus Fava, William Harrison Grant, Robert Lewis Harris, 
John Houston, Robert Neilson, Norman James Nichols, Albert Frank- 
lin Noyes, James Clarence Post, Andrew Jackson Post, Joseph Russell 
Thomas, Christopher Waite, Orlando Belina Wheeler, John Allston 
Wilson. Two Associate Members: Francis Asbury Lyte, James Hugh 
Stanwood. One Associate: Waterman Stone. Two Juniors: Vernon 
Hill Gridley, John Joseph Tallon. Six Fellows: Charles Lewis Colby, 
Alexander Samuel Diven, Francisco Garay, James Joy. McRee 
Swift, Thomas Prosser. One Subscriber: George Nettleton. 


The following sums have been expended upon the library during the 
year: 


The additions the library from all sources have been: 


361 
Maps, photographs and charts....... 234 

Total additions during the 078: 
The present number titles the library 741 


Under the will the late McRee Swift, Am. E., 
quest one thousand dollars was received June, 1896, 
invested and the income devoted the purchase rare books 
and maps for the Library the Society, and models for its museum. 
This bequest was made Mr. Swift, who was one the charter 
members the Society, memory his father, Joseph 
Swift, born 1783, died 1865, the first graduate the Military 
Academy West Point, afterwards Chief the Corps Engineers, 
A., and subsequently his resignation from the army, Chief 
Engineer many undertakings, among them the New Orleans and 
Pontchartrain Railroad 1829, and the Harlem Railroad 

previous reports your Board attention has been called the 
fact that the growth the Library largely dependent upon legacies. 
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Affairs. ANNUAL REPORTS. 


and upon contributions reports and other enginecring literature 
from members, corporations and others who take interest the 
Society’s welfare, and while the appreciation the Society for this 
legacy from one its oldest members has already been expressed, 
your Board desires again referring this subject emphasize 
the gratification feels this provision for the benefit 
posterity made one, who, although some years before his death 
ceased active member the Society and the profession, 
maintained the end his interest both. 


The expenditure for repairs and betterments the Society House 
has been $92 48. 

The rooms have been kept open Wednesday evenings during the 
year. 

During the months November and the experiment was 
tried opening the library every evening for the convenience the 
membership. 

The attendance was follows: 


Greatest number attending any one evening (once) 
Number evenings when only one came............ 
Number evenings when one came.............. 


Exclusive the attendance meetings, 1172 members and others 
consulted the library during the year. 


New Socrery 


The purchase the site for the New Society House, Nos. 218- 
and 220 West Fifty-seventh Street, was reported your Board 
ago. The price paid was $80 000, $20 000 which was paid cash, 
and the balance, 000, left mortgage. March, 1896, was 
decided secure plans instituting competition open all archi-- 
tects connected with the Society, and limited number 
tects notso connected. Twelve designs were received, and that Mr. 
Eidlitz selected. Members the Society are familiar with 
this design, having been reproduced circular issued May,. 
1896. During the spring and summer the plans and specifications 
were perfected, but owing the impossibility securing loan 
favorable terms, proposals for the erection the building were not 
asked for until after the Presidential election. Pending this, however, 
the vault privilege, 500 sq. ft., was acquired from the city for $937 50: 
and the lots were excavated cost $4500. Meanwhile, 
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ANNUAL REPORTS. 


negotiations were progress for securing the necessary loan, and 
November the Finance Committee was enabled report arrange- 
ment which all the funds necessary for completing the new house 
-could secured from the Mutual Life Insurance Company most 
terms. 

After the receipt competitive bids the contract for the erection 
the building complete was let early December Mr. Charles 

Wills for which, with the cost excavation, already paid, 
makes the total $91 275, sum only slightly excess that men- 
tioned last year’s report the probable cost. Work has been 
started, and expected that the building will completed 
October 1st, 1897. 

The loan arranged for will provide all the funds finish the work, 
and will therefore not necessary dispose the present house 
until favorable opportunity offers, which time the debt can 
considerably reduced. 

Two circulars have been issued the Board asking for subscrip- 

‘tions which have resulted total subscription from 277 
persons, and $17 480 this amount has been paid. 

Attention called the fact that date $32 362 all has been 
the new house, and, only $17 480 has been received 
subscriptions, follows that has already been fur- 

nished for this purpose out the savings the past few years. 
submitted that this fact demonstrates the financial ability the Society 
‘to carry the work successful conclusion. 

Inasmuch, however, as, even with the strictest economy, there will 
remain debt upon the new house when completed, your Board 
that those persons who have deferred subscribing until the pro- 
ject was placed assured basis, will now come forward and aid 
‘the reduction this debt. 

believed, also, that most the members who have not 
.as yet subscribed have failed doso large measure owing the 
hard times, and not lack interest the project, and that, the work 
construction being progress, there are many who, under present 
conditions, would glad give least small sum the 
matter were brought their attention. With this view, the Secre- 
‘tary has prepared sketch the history the Society which will 
presented the Annual Meeting, and has collected nearly complete 
set portraits the past officers for reproduction. Your Board, be- 
‘lieving that the membership will much interested this work, has 
price which will leave handsome profit devoted the 
New Society House Fund. The volume will printed the best 
manner, and will contain thirty-five half-tone reproductions por- 
past officers; will bound full morocco, and generally 
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designed with view making book which every person connected 
with the Society will glad have his library, will ready 
for distribution early February. 


PUBLICATIONS. 


During the year new system publication has been use. The 
Society publications, now, heretofore, consist Proceedings and 
Transactions, but with these changes: Proceedings are issued regularly 
the fourth Wednesday each month, except June and July, and 
contain advance copies all papers presented, the record the 
work the Society, memoirs deceased members, Transactions 
are issued volumes, which may secured members standard 
cloth half morocco bindings price covering This has 
been much appreciated members. Three hundred copies Volume 
were issued binding, and 500 bindings have been ordered for 
future volumes. 

During the year earnest effort was made secure sketches 
the deceased members whom memoir had been published. 
many instances this was found very difficult, but since January 
1896, memoirs have been published, which were men whose 
death occurred before that date. Many other memorial notices are 
various stages preparation, and hoped the near future the 
list these vublications will complete. has been decided that 
hereafter all memoirs will published Proceedings and also subse- 
quently reproduced the volumes Transactions. 

The exchange and free lists have been carefully considered during 
the year, and the Society publications are now sent 120 exchanges 
and colleges, libraries, etc. The number extra copies sent 
under agreement with subscribers the first building fund has 
been reduced consent the subscribers. all, 166 copies 
the Society publications have been sent during the year addition 
the membership list, and the list subscribers, which now numbers 


25. 


The following table gives detail summary the publications 
issued during 1896: 


Total edition 
Number each Number 
issued, pages. Plates. 


Constitution and List 

Members. 600 186 
Advertisements 350 120 


Includes Indexes and Contents. 
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ANNUAL REPORTS. [Society 


The cost publications has been 


For Plates and Cuts.. 


For Copyright, Wrappers and Sundry Expenses charged 
For Commission Adv ertisements 266 
For 400 Extra Copies Memoirs. 
For Index Vols. XXVIII ....... 220 
For time Officers, Clerks and Stenographers, charged 
Deduct amount received for Advertisements...... 863 
Deduct amount received for Sale Publications. 
Net cost Publications for 1895 (see Report the Board 


(CHARGES FOR TIME EMPLOYEES 


1894, 1895. 1896, 


Total pages published ......... 748 008 
Total cost, including illustra- 


MEETINGS. 


The Annual Meeting, held New York, January 15th and 16th, 
1896, was attended 150 the Society members and number 
visitors. 

The attendance the Twenty-eighth Annual Convention, held 
San Francisco, Cal., was members and guests. 

regular meetings have been held the Society House, 
which the attendance has several occasions exceeded 150, the aver- 
age being 85. 

Twenty-five formal papers were presented these meetings. 


the oral discussion 104 persons took part, and correspondence from 
118 was read. 
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Affairs. ANNUAL REPORTS. 


Total number old-style badges 051 
Number old-style badges now 


MEDALS AND 


The Norman Medal for the year terminating August Ist, 1895, was 
awarded William Ham. Hall, Am. E,, for his paper 
The Santa Ana Canal the Bear Valley Irrigation 

The Rowland Prize for the year terminating August 1st, 1895, was 
awarded William Ryan Hill, Am. Soc. E., for his paper en- 


The reports the Treasurer, Secretary, and the Finance Com- 
mittee, are appended, 
order the Board Direction. 


CHAS. WARREN HUNT, 
Seoretary. 
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REPORT THE 


compliance with the provision the Constitution, the Treasurer 
presents the following report for the year ending December 31st, 1896: 


Balance hand December 31st, 1895 


Payment audited vouchers January 
December 31st, 1896 


Balance hand December 31st, 1896: 


Union Trust Company......... 212 
Garfield National Bank........ 258 


The Society’s securities are follows: 


Par 
One Chicago and North Western 


Railway Bond, coupon.... 000 
Seven Pennsylvania Railroad Gen- 

eral Mortgage Bonds, 6%, 

Four Pennsylvania Railroad Gen- 

eral Mortgage Bonds, 6%, 


One Rio Grande Western Railway 


One Pittsburg and Western Rail- 

way Bond, 4%, coupon....... 
One Elizabethtown, Lexington and 

Big Sandy Railroad 

One Certificate Croton 

Stock the City New York, 

000 
Ten Shares Stock 

Gas Company the City 


$17 000 


Less accrued 


Receipts January December 31st, 1896... 


$56 669 


455 


Cost. 


035 


556 


818 


000 


000 


972 


$19 156 


$18 148 


#68 125 


Market 
value. Bid,. 


060 


210 


745 


740 
990 
1,115 


387 


$20 247 
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Affairs, ANNUAL REPORTS. 


predicted last year’s report, the surplus the Society for 
the current year has materially increased; fact, the net excess 
receipts over disbursements, after taking proper account payments 
the new property and dues paid advance, nearly equal 
the gain both 1894 and 1895. Therefore, may proper 
state that, not only are the financial affairs the Society most 
satisfactory basis, but that all indications are favorable still 
future development. 


Very respectfully submitted, 
JOHN THOMSON, 


Treasurer. 


JANUARY 1897. 
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ANNUAL REPORTS. [Society 


REPORT THE SECRETARY ACTING AUDITOR 


have the honor present the following statement 
January Ist, 1896. 


Balance hand December 1895 $18 148 

Interest Securities and Cash Trust Com- 

Binding 652 

482 


$68 125 


FOR 
Publ 
Curr 
Post 
Jani 
Gas 
Wat 
Fin: 
Hot 
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FOR THE YEAR ENDING DECEMBER 1896. 
AMERICAN Society ENGINEERS. 
Receipts and Disbursements for the fiscal year the Society, 


$12 079 
Current Business, Salaries, Office Expenses, 101 
House Supplies and Furniture.............. 272 
Convention and Annual Meeting: 
Annual Meeting 561 
1426 
Norman Medal, Rowland and Collingwood Prizes......... 127 
Interest Mortgage: 
$575 
For Appraising Premises, 127 East 23d Street 
585 


$27 695 
New Society House: 


Purchase Property, 218 and 220 West 57th 


Compensation Architects..... 1976 
For Circulars, Cuts, Printing, 183 

973 

$56 669 
Balance Garfield National Bank.............. 258 

455 

$68 125 
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ANNUAL REPORTS. [Society 


The compensation paid each person the service the Society 
the past year stated below, and also the several accounts 
which these payments have been distributed: 


Charles Warren Hunt, Secretary and Librarian, January 


Finance and 350 
Convention and Annual Meeting. 380 


John Thomson, Treasurer, January December 
1896. 


Charged Finance and Accounts ..... $141 


John Goodell, Assistant Secretary, January Ist De- 


800 
Finance and Accounts............ 375 
Thomas Lee, Auditor and Chief Clerk, January 
Charged Publications.................... $10 
Current Business ............... 
Finance and Accounts............ 


Convention and Annual Meeting. 150 


Walter Brown, Accountant, March 12th December 
1896 


Charged Finance and Accounts.......... $454 
Finanee and Accounts............ 
Burke, Clerk. 


Affairs. 
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Arthur 
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Mullen, Stenographer and Typewriter. 
Charged Current 


Kent, Office Boy, January Ist 1896. 


$780 


$112 


Edgar Hawkes, Office Boy, June 29th December 31st, 
1896. 


Charged Current Business..... 


$118 


Arthur Mander, Janitor, January September 4th, 


1896. 
Charged Janitor 


William Holm, Janitor, September 5th December 


$488 


Richard Ryan. 


Charged Convention and Annual Meeting... $18 


Adams, Curtis and Morrison, Charged 


Ernest Mott, Charged Conven- 


tion and Annual Meeting......... 


Francis Green, Temporary Attendant Library. 


Total compensation 


* 


$239 


239 


$11 645 
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Convention and Annual 
Library...... 
Janitor 


eee 


The funds the Society are follows: 


Premium and accumulated interest December 31st, 


Interest received during 1896 and ex- 
pended for publications............ $622 


Total amount this Fund December 31st, 1896 


The present investment this Fund is: 
Nine Pennsylvania Railroad Bonds, cost $11111 
One Chicago and North Western Rail- 


Seven payments, 00............. 275 
Nine payments, $250 00.............. 250 


525 
The present investment this fund is: 


One Pennsylvania Railroad General 
Mortgage Bond, 6%, 
Ten shares Consolidated Gas Company 


One Pittsburg and Western Railway 

One Rio Grande and Western Railway 


ee eee 


824 


$11 645 


$11 400 


388 


$12 788 


$12 788 


$12 788 


525 


$17,313 
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Total 
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One Certificate Croton Aqueduct Stock, New York 
One Pennsylvania General Mortgage Bond, 6%, cost 222 
One First Mortgage Bond, 5%, Elizabethtown, Lex- 
ington and Big Sandy 


Respectfully submitted, 
Warren 
Secretary. 
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REPORT THE FINANCE COMMITTEE. 


The Committee has audited all bills which have been paid during 
the year, and has found that the amount each has been charged 
the proper account. 

The Chairman the Committee has examined the securities the 
Safe Deposit Vault, and finds them stated the reports the 
Treasurer and the Secretary acting Auditor. 

accordance with the provision the Constitution, the accounts 
and financial books the Society have been examined expert 
accountant and found correct. 

The Committee refers the report the Board Direction for 
matters relation expenditures connected with the New Society 
House. During the year the total current receipts amounted 
342 482 59, excess the collections during 1895, this 
excess being due large measure more prompt advance payment 
annual dues. The total current expenditures during the year 
amount $27 645 94, 308 less than 1895. 


Parsons, 

FREEMAN, 


Committee Finance. 


ANNOUNCEMENTS. 


HISTORICAL SKETCH THE SOCIETY. 


Attention called the sketch the history the Society, 
written the Secretary, which has been printed order the Board 
Direction, and will ready for delivery early February. 

Few members know much the origin and growth our organiza- 
tion and there little accessible information concerning its early 
history. The meager official records have been amplified material 
gathered investigations early technical literature and corre- 
spondence with members the Society who took active part 
its establishment its reorganization. the facts thus gathered 
has been added summary the more recent development and work 
the Society, with table its yearly membership, and diagram 
showing its growth compared with that other leading national 

The volume will illustrated with nearly complete set 
portraits officers the Society, has been printed the best man- 
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ner, and will bound full morocco and sold only subscription 
$10 per copy. 

stated the report the Board Direction (see page 12), 
there will handsome profit the Society this price, which will 
devoted entirely the New Society House Fund, the publica- 
tion intended provide way which every person connected 
with the Society may make small contribution the new building 
and the same time obtain volume which believed will prove 
great interest him engineer. 

Orders for this volume should sent the Secretary early 
possible only copies enough meet the demand will bound. 


MEETINGS. 


Wednesday, February 3d, 1897, regular meeting 
will held, which paper John Findley Wallace, Am. 
Soc. E., entitled The Substitution Electricity for Steam 
Motive Power for Suburban will presented. This paper 
was printed Proceedings for December, 1896. 

Wednesday, February 17th, 1897, o’clock, regular meet- 
ing will held which paper Waddell, Am. Soc. 
E., entitled Study the Designing and Construction Ele- 
vated Railroads, with Special Reference the Northwestern Elevated 
Railroad and the Union Loop Elevated Railroad Chicago, will 
presented. This paper printed this number Proceedings. 

Wednesday, March 3d, 1897, o’clock, regular meeting will 
which paper Julius Baier, Am. Soe. E., entitled 
Pressures the St. Louis Tornado,” will presented. 


DISCUSSIONS. 


Discussion the paper Jules Breuchaud, Assoc. Am. 
E., entitled Underpinning Heavy which was 
presented the January 6th, 1897, will closed Feb- 
ruary 15th, 1897. 

Discussion the paper John Wallace, Am. Soe. E., 
entitled Substitution Electricity for Steam Motive 
Power for Suburban Traffic,” which was presented the meeting 
February 3d, 1897, will closed 15th, 1897. 
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LIST MEMBERS—ADDITIONS. 


LIST MEMBERS. 


ADDITIONS. 


MEMBERS. 


Lewis, 406 Locust St., Phila- 
delphia, 
Engr. Mus- 


Canal, 
ence, Ala. 


ASSOCIATE MEMBERS. 


Frank Asst. Professor 


Civil Engineering, 
Dept. Structural 
Engineering, Uni- 
versity Minne- 
sota, Minneapolis, 


Ham- 


mond, Ind....... 
Oake 1314 Carnegie 


burg, Pa.... 
JUNIORS. 

third New 
York 
Haven, Conn..... 
STRICKLER, GRATZ 3343 Prospect Ave., 
W., Washing- 


Lawrence, Mass.... 


[Society 


Date 
Membership. 


Nov. 
Oct. 
Dec. 


Jan. 
Dec. 


Dec. 


Dec. 
Sept. 


Oct. 


Feb. 
Oct. 


Sept. 


1897 
1890 
1893 
1896 


1894 
1896 


1896 


1896 
1896 


1896 


1894 
1896 


1896 


1896 


1897 


1897 


1896 
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CHANGES AND CORRECTIONS. 


Gen. Mgr. Latrobe Steel Co., 1200 


Byron. 


Girard Bldg., Philadelphia, Pa. 


Supt. Western Div., Grand Trunk 


Ry. System, Detroit, Mich. 


Co., Ogden, Utah. 

CHARLES Consulting Engineer, Highwood: 

Alto, Cal. 

St.; Residence, 684 Whitney 
Ave., New Haven, Conn. 

Box 263, Frankfort, Ky. 

BRENDLINGER, PETER 810 North Forty-first St., Phila- 
delphia, Pa. 

Brown, CHARLES 2815 Henrietta St., St. Louis, Mo. 

CONNETT, ALBERT Thomson-Houston, Rue 


Londres, Paris, France. 


Cons. Engr.; Chf. Engr. Gold Creek 


Nevada Mining Co., Room 
Broadway, New York City. 


Salle St., Chicago, 

HENRY Carroll Hall, Baltimore and Cal- 


vert Sts., Baltimore, Md. 


CLERMONT............. and Cons. Engr., Woman’s 


JAMES 


Epwin 


Haven, 


Temple, 184 Chicago 

172 Centre St., New York City. 

Box 240, Harrisburg, Pa. 

Encino 505, Ciudad Mexico, 
Mexico. 


...City Engineer, Reynolds St., 


Rochester, 
3419 Laclede Ave., St. Louis, Mo. 
Thomasville, Ga. 
Yonkers, 
Room 10, Erie Depot, Buf- 
falo, 
Hope Villa, Baton Rouge, La. 
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JoHN Civil and Cons. 623 Security 
Bldg., St. Louis, Mo. 

Room 1643 Champa St., Denver, 
Colo. 

Carnegie Bldg., Pittsburg, Pa. 

Cal. 

Ives, BERNARD. ..... 151, Bullitt Bldg., Phila- 
delphia, Pa. 


Dept. Public Works, 112 
Humboldt St., Sta. Chi- 


cago, 

Co., Genl. Contractors, Schenec- 
tady, 

BARKER............. Port Watson St., Cortland, 

JACOB Box 4018, Sta. Philadelphia, 
Pa. 

Lucas, Asst. Engr., Penna. Ave. Sub- 


way and Tunnel, 502 North 
Eighteenth St., Philadelphia, Pa. 


Mason, Sampson North Yakima Ave., Tacoma, 
Wash. 

Wilmington, Del. 

Gen. Mgr. Augusta Ry. and Electric 
Co., 1624 Jefferson St., Kansas 
City, Mo. 

Owens, Henry Seattle, Wash. 

PERKINS, CHARLES 2005 Lancey St., Philadelphia, 
Pa. 

160 Fifth Ave., New York City. 

Epwarp ...3649 Pine St., St. Louis, Mo. 

1136 So. Hope St., Los Angeles, 
Cal. 

EvELYN Consulting Engineer, William 
St., New York City. 

HENRY.......... Mining Engineer, Walker Bank 
Bldg., Salt Lake City, Utah. 


Mex. 
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Ross, JAMES... ...... Street Railway Chambers, Mon- 
treal, Canada. 

Tracy......... Secy. The Brown Hoisting and Con- 


veying Co., cor. Hamilton and 
Belden Sts., Cleveland, Ohio. 
Henry Marshall, Tex. 
munication, Perspective Zabal- 
kanski No. St. Petersburg, 


Russia. 

Mex. 

County Court House, Louisville, 
Ky. 

Baring Bros., London, Eng. 


ASSOCIATE MEMBERS. 


Baker, Pennsylvania St., Indian- 
apolis, Ind. 

JoHN Care Duffern, Ennis, Ellis 
Co., Tex. 

Bowman, Room 717, Havemeyer Bldg., New 
York City. 


Worthington, Ferguson 
Pittsburg, Pa. 


EDUARDO Darien Gold Mining Co., Panama, 
Rep. Colombia. 
WALTER............. Municipal Works and Mechanical 


Construction, Room 717, Have- 
meyer Bldg., New York City. 


1825 Mount Vernon St., Phila- 
delphia, Pa. 


Haute, Ind. 
Jay Yale Ave., Sta. Chicago, 


Howarp, Deepwater, Fayette Co., West Va. 

Kunz, CHARLES ............... Bridge and Const. Dept., Pencoyd 
Tron Works, Pencoyd, Pa. 

Asst. Chf. Ener. Rio Grande, Sierra 


Madre and Pacific Ry., Ciudad 
Juarez, Chihuahua, Mexico, 
Box 381, Paso, Tex. 
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174 Weybosset St., Providence, R.I. 
OALEB Asst. Engr. Metropolitan Water 
Board, Mt. Vernon St., Boston, 


Mass, 
STEPHEN Diligencias, Orizaba, 
Estado Vera Cruz, Mexico. 


ASSOCIATES. 
253 Broadway, New York City. 
-JOHNSTON, JOHN Cuyahoga Bldg., Cleveland, 
Ohio. 


.............757 Monadnock Block, Chicago, 

JoHN CRESSON...... Bureau Water (1321 Fil- 
bert St.), 257 South Fourth St., 
Philadelphia, Pa. 


JUNIORS. 

New York City. 

James Hemore, Maine. 

Care Birmingham Bridge and 
Const. Co., 321 Chalifoux 
Birmingham, Ala...... 

East Grace St., Richmond, Va. 

Drexel Bldg., Philadelphia, Pa, 

JoHN 308 North St., Portsmouth, Va. 

Evans, Myron 429 East 51st St., New York City. 

Epwarp Box 84, care Weigh Lock, Syra- 
cuse, 

Supt. Const. for Peters, Burns 
Pretzinger, Architects, Dayton, 
Ohio; 380 West Eighth Ave., Co- 
lumbus, Ohio. 

179 Washington St., Brooklyn, 

Asst. Engr. Penna. R.R., Moore, Pa, 

Co., Inc., 25th St. and Wash- 


ington Ave., Philadelphia, Pa.; 
Box 227, Chester, Pa. 
ARNOLD.............. Gen. Representative American 
Wood Preserving Co., Trinity 
Place, New York City. 
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LEON Care Wm, Parsons, William 
St., New York City. 

JoHN Draftsman, Boston Bridge 
Works, Kilby St., Boston, 
Mass. 

Howarp CraTHORNE............Eddy, New Mexico. 

275 North Delaware St., Indianap- 
olis, Ind. 

RIcHARDS.................871-875 Square, Buffalo, 

cock, Sandy Hook, 

City Engineer, 129 South St., Mid- 

dletown, 

Watson, TAINTER ..Manager Cispus Mining Co., Swof- 

ford, Lewis Co., Wash. 

JEFFERSON...........1418 Carnegie Bldg., Pittsburg, Pa. 


FELLOW. 


STEPHEN Colby and Abbott Block, Mil- 
waukee, Wis. 


DEATH. 


Isaac Member October Ist, 1873; 
died January 1897. 


RESIGNATIONS. 


Date Resignation. 


ASSOCIATE MEMBERS. 


von GEMMINGEN, S.O December 31st, 1896. 


JUNIORS. 


December 1896. 


MEMBERS. 
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ADDITIONS 


LIBRARY AND MUSEUM. 


Annual Report the State Engineer and 
Surveyor the State New York for 


the fiscal year ending September 30th, 
1895. 


From American Institute Mining Engi- 
neers: 

Action Blast Furnace Gases upon 
Various Iron Ores; Copper Ores the 
Permian Texas; Faulting Glacial 
Gravel; Laboratory Tests Connec- 
tion with the Extraction Gold from 
Ores the Cyanide Process; Mag- 
netic Observations in Geological Map- 
ping; Proceedings the Seventy-first 
Meeting, Colorado, September, 1896; 
The Cyanide Process the United 
States; The Magnetic Separation 
Non-Magnetic Material; The Ore Shoots 
Cripple Creek; The Phosphate De- 
posits Arkansas; The Solution and 
Precipitation the Cyanide Gold; 
The Use the Tremain Steam-Stamp 
with Amalgamation; Traces Organic 
Remains from the Huronian Series 
Mountain Vein Walls. 

From American Water-Works Association, 
New York, Y.: 

Proceedings the Sixteenth Annual 
Meeting, 1896. 

From Board Trustees the Sanitary Dis- 

Proceedings December 8th, 9th, 10th, 
16tb, 23d and 30th. 

From Alfred Boller, New York, Y.: 

Central Bridge and 155th Street Viaduct, 
New York City. (Bound Photographs). 

From Boston Transit Commission 

Second Annual Report for the year end- 
ing August 15th, 

Bennett Brough, London, Eng 

Mining Great Depths. 

From Cisneros, London, 
Navegacion por las Bocas Ceniza. 
From Emmens, New York, 

The Argentaurum Papers. 


From Mordecai Endicott, Washington, 


Hearings House Bill (On the Nica- 
ragua Canal, before the Committee 
Interstate and Foreign Commerce, 
House 

From Inspectors New 
Albany, 
Tenth Annual for 1895. 
From Percy Gilchrist, Middlesbrough, 
Eng.: 
Paper the Bertrand-Thiel Process, 
Analyses Metals and Steels taken 


from Charges made the Bertrand- 
Thiel Process, 


From John Goodell, Brooklyn, Y.; 
Twenty-sixth Catalogue the 
Worcester Pulytechnic Institute, 1896, 


From Nicholas Hill, Jr., Baltimore, 
Report of the Electrical Commission of 
Baltimore City, general subway 
system owned the City 
Baltimore. 


From Institution Civil Engineers Ire- 
land, Dublin, Ireland. 
Volume XXV. 


From Institution Engineers and Ship- 
builders Glasgow, Scotland 
Transactions, Volume XXXIX. 


From William Jackson, Boston, 
Report the Selectmen Brookline, 
Municipal Arc Light Plant. 


From Rhys Jenkins, London, Eng.: 
Power Locomotion the Highway, 


From Jewell Filter Co., Chicago, 
The Jewell Water Filter, Gravity and 
Pressure Systems. 


Report the Trustees the New York 
and Bridge for the year end- 
ing December Ist, 1896. 


From Metropolitan Sewerage Commissioners 
of Massachusetts, Boston, Mass.: 
Eighth Annual Report for the year end- 
ing September 1896. 


From Michigan Mining School, Houghton, 
Mich.: 


Catalogue, 1894-1896. 


From Patent Office, London, Eng.: 

Abridgment Specifications Patents 
for Metals and Alloys; 
Artists’ Instruments and Materials; 
Cooking and Kitchen Appliances; Ce- 
ments and Like Compositions; Air and 
Gases; Ammunition, Torpedoes, Ex- 
plosives and Pyrotechnics, 

Reports Patent,Design and Trade Mark 
Cases. 


From Railroad Commissioners Connecti- 
cut, Hartford, Conn.: 
Forty-fourth Annual Report, September 
30th, 1896, 


From State Agricultural College, Fort Collins, 
Colo.: 
Bulietin No, 33; See page Return 
Waters from 
Bulletin No. 35. Alfalfa. 


From Department Agriculture: 
Yearbook for 1895. 


From 0.8. Department Education: 


Report the Commissioner for the year 
1894-95. 
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From Navy Department: 
Information from Abroad; Notes 
Naval Progress, October, 1896, 


the Year’s Naval Progress, July, 
1896. 


From War Department, Chief Engi- 
neers: 
Forty-one Reports the Improvement 
Certain Rivers and Harbors. 
Nine for the 
Certain Rivers and Harbors. 


From George Walch, Madras, India: 


The Engineering Works the Godavari 
Delta 


Waring, Jr., New York, 


The Proper Disposal Sewage 


From Ziffer, Vienna, Austria: 


Mittheilungen des Vereines fiir die 
Férderung des Local und Strassen- 
bahnwesens, Vol. IV, 1896 


Source Unknown: 


Railway Management 
Railway Bengal. 
Navigation Canals India, 
Steam Launch Construction. 
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BOOK NOTICES. 


STEEL: MANUAL FOR STEEL.USERS. 


William Metcalf. Cloth, ins., pp. New York, John 
Wiley 


Mr. Metcalf explains the preface his reasons for writing this manual. this little 
manual the effort made give all steel users systematic, condensed state- 
ment facts that could not obtained otherwise, except traveling through miles 
literature, and possibly not then. There are tables, and exact data; such would 
merely re-compilation work already done abler 

headings the chapters show the nature the subjects discussed, and are 
ollows: 

General Description Steel, and Methods Manufacture; Applications and Uses the 
Different Kinds Steel; Alloy Steels and their Uses; Carbon; General Properties Steel; 
Heating; Annealing; Hardening and Tempering; Effects Grinding; Impurities and Their 


Effects; Theories Hardening; Inspection; Specifications; Humbugs; Conclusions; Defi- 
nitions Shop Terms Used. 


THE MANUFACTURE AND PROPERTIES STRUCTURAL 
STEEL. 


Harry Huse Campbell, Cloth, pp. 397. New 
York, The Scientific Publishing Company. 


those pertaining metalluryy, and discusses particularly the causes leading the 
discrepancies the results chemical analysis, Then follow chapters pig iron, wrought 
iron aud steel, which the general properties are discussed. The remainder the text 
devoted the several phases under which steel presents itself the manufacturer and 
engineer. High carbon steel, the acid-Bessemer process, the basic-Bessemer process, the 
open-hearth furnace general and its basic and acid types, fuel, the cost manufacture, 
segregation and homogeneity, annealing, the influence hot working steel, the history 
and the test-piece, the inflaence certain elements the physical properties 
steel, the classification structural steel, inspection and steel castings, are the 


subjects treated the succeeding chapters. The book 138 tables, and cioses with 


THE STORY AMERICAN COALS. 


William Jasper Nicolls, Am. Soc. Cloth, ins., 
pp. 405, $3.50. Philadelphia, Lippincott Company. 


this volume Mr. Nicolls traces the history coal from its origin, through the various 
stages mining and transportation its final use, confining his treatment entirely 
American coals, 

The first part the book takes 120 pages, and devoted the origin the mineral. 
The contents the several chapters are indicated their titles: Theories, Geology, Early 
Mention, Historical, Geography, Area, Classification, Bituminous Area, The second part 
development, and, starting with notice the surface indications field, carries 
the subject through the various details boring, drifting, air and gases, opening mine, 
getting out the coal and hauling the surface, pages being devoted this sec- 
tion. The third part, pages, description the various methods shipping coal, 


,and the fourth part, pages, treats the consumption coal boilers, blast furnaces 


and gas works and allied subjects. index pages concludes the volume. 
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AMERICAN SOCIETY CIVIL ENGINEERS, 


INSTITUTED 


PAPERS. 


Society not responsible, body, for the facts and opinions advanced 
any its publications. 


CONTENTS: 


PAGE. 
Study the Designing and Construction Elevated Railroads, with Special Refer- 

ence the Northwestern Elevated Railroad and the Union Loop Elevated Rail- 

road Chicago, 


Wind Pressures the St. Louis Tornado. 

Memoirs of Deceased Members : 


STUDY THE DESIGNING AND CONSTRUCTION 
ELEVATED RAILROADS, WITH SPECIAL 
REFERENCE THE NORTHWESTERN 
ELEVATED RAILROAD AND THE 

UNION LOOP ELEVATED RAIL- 
ROAD CHICAGO, ILL. 


PRESENTED FEBRUARY 1897. 

The principal object this paper bring out exhaustive dis- 
eussion the subject the designing and construction elevated 
railroads. Hence, the author presents the American Society 
Civil Engineers, with the earnest request that all the members the 
Society who are interested structural metalwork genergl, and 
the building elevated railroads particular, will take part the 
discussion. 


papers are issued before the date set for presentation and diseussion. 
Correspondence invited from those who cannot present the meeting, and may sent 


mail tothe Secretary. The papers with discussion full will published the vol- 


umes Transactions. 
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WADDELL ELEVATED RAILROADS. [Papers. 


For some years the author had felt that the methods vogue for 
constructing elevated railroads were radically wrong, when 
assumed the duties Consulting Engineer the Northwestern and 
Lake Street Elevated Railroads, July, 1894, began elaborate 
investigation concerning the best way design, manufacture, and 
build such structures. reporting some proposed plans for the 
Wabash Avenue Extension the Lake Street line, which forms 
one side the Union Elevated Loop Railway, gave the following 
list essentials elevated railroad construction 

First. Loads.—The loads considered are these: 

Live load. 

Dead load. 

Thrust braked trains, traction load. 

Wind load, reality assumed transverse load provide 
for sway trains. 

Centrifugal loads curves. 

Designing. 

Longitudinal girders should have sufficient sectional areas, and 
should properly detailed. 

proper system bracing between contiguous longitudinal 
girders should provided. 

There should proper connection longitudinal girders 
cross-girders. 

There should adequate means transmitting the thrust 
braked trains from longitudinal girders columns without overstrain- 
ing the cross-girders. 

The cross-girders should properly designed respect both 
sectional areas and details. 

There should proper connection cross-girders columns 
provide for transmission both longitudinal and transverse hori- 
zontal loads. 

The sections the columns should properly designed pro- 
vide sufficient strength resist direct load, bending from longitudinal 
thrust, bending from transverse thrust, and, curves, bending from 
centrifugal loads. 

There should proper anchorage the foot each column 
make the latter, far strength and rigidity are concerned, abso- 
lutely continuous with the pedestal. 


u 
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There should adequate wooden floor, effectively attached 
the metalwork the superstructure. 

The general construction the entire structure should 
economical practicable respect both quantities materials and 
facility erection, due respect being paid the more important re- 
quirements affecting strength and rigidity. 

The esthetics the design should considered much 
possible without involving extravagant expenditure therefor. 

This list requirements will referred later commenting 
upon the details existing American elevated railroads. 

The immediate prosecution the Lake Street Elevated work was 
fortunate circumstance, far the investigations for the North- 
western Elevated were concerned, gave the author opportunity 
make certain experiments and researches which might other- 
wise not have had, notably the lines bearing capacity Chicago 
soil, details structure occupying streets, and cold-pressed threads 
for bolts. 

these investigations the author has received valuable assist- 
ance from Charles Weston, Esq., who holds the position Chief 
Engineer the Northwestern Elevated, the Union Loop, and the 
Lake Street Elevated Railroads, and from Samuel Rowe, Am. 
Soc. E., who was retained temporarily aid the preliminary 
work. 

The design the Wabash Avenue Extension will referred 
later on; meanwhile the investigations for the Northwestern Elevated 
will taken their consecutive order. 

Before proceeding with these, however, will well give 
short description the road. starts double-track structure 
from the Wabash Avenue Extension the Lake Street Elevated the 
corner Fifth Avenue and Lake Street, runs north across the Wells 
Street Bridge Michigan Street; thence west Franklin Street; 
thence north Chicago Avenue, where expands into four-track 
structure (leaving the street and running into private property), 
whence continues northerly and westerly direction point 
Wilson Avenue between Evanston Avenue and the Chicago, Mil- 
waukee and St. Paul Railway tracks, making the total length line 
little more than miles, which all but mile four-track 
structure. 
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WADDELL ELEVATED RAILROADS. [Papers. 


the outset was necessary determine whether more 
economical use unreamed soft steel low intensity working 
stress, reamed medium steel higher intensity. This question 
was quickly settled favor the medium steel, which can 
strained legitimately higher than the soft steel, and costs prac- 
tically the same per pound the rolling mills. The ratio weights 
structure for designs medium steel and soft steel about 
steel. Assuming the price metal erected cents pound 
makes the saving pound price 0.21 cent, while the cost sub- 
punching and reaming varies from 0.1 0.2 cent per pound, accord- 
ing the facilities the bridge shop for doing such work. present 
perhaps there slight difference the pound prices erected 
soft and medium steel favor the former, enough possibly offset 
the net saving reduced weight the latter, that, far the 
total cost concerned, immaterial whether unreamed soft steel 
reamed medium steel adopted. 

There another point involved here, however, which far greater 
import than mere economy cost erected metal, viz., the proper 
matching rivet holes the component parts built members. For 
several years the author has favored the sub-punching and reaming 
all metal (although has not always insisted thereon), not much 
for the sake the somewhat disputed benefit derived from removal 
cracked metal reaming, for the greater certainty obtaining 
properly matched rivet holes. His late investigations this line, 
made examining the shop work the various bridge manufactur- 
ing companies this country, both personally and through his assist- 
ant engineers and inspectors, confirm him such extent this 
opinion that now prepared make the following statement and 
invite both criticism and denial thereof. 

All structural metalwork, whether medium steel, soft steel, 
even wrought iron, should punched least in. less than the 
diameter the cold rivet diameter in. greater than 
same; and there bridge shop existence which can turn out truly 
first-class work without sub-punching and reaming drilling. 

Even when the greatest care taken punching the metal the 
component pieces long members, many the rivet holes will fail 
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match much in., and the author has within year two 
seen j-in. rivet holes elongated ins., merely admit the rivets. 
Where several component pieces containing badly matched rivet holes 
are placed together and tapered flexible reamer used enlarge 
the hole sufficiently admit the rivet, the latter cannot possibly fill 
completely the irregular hole, and, therefore, left the piece, can- 
not act effectively. condemned the inspector account 
looseness, and then driven out, will, account its crookedness, 
materially injure the metal about the hole and thus weaken the struct- 
ure, perhaps doing more damage thereto than would the leaving 
the loose rivet. 

The use tapered, flexibly connected reamer all humbug, and 
not true reaming all, but merely means making practi- 
cable get the rivets through badly punched holes that assemble 
irregularly. 

Real reaming can only with rigid reamers drills that re- 
main all times right angles the surface reamed, and cut cy- 
lindrical instead hole. Such reamers these are the 
only ones that ought employed first-class metalwork, except- 
ing, course, confined spaces where they cannot used, and 
where the connected reamer must necessity employed. 

The author knows well that these opinions are variance with 
those majority the manufacturers structural steel, and 
this account that presents them forcibly, hoping that those 
who differjwith him will induced say and give their reasons 
for doing. the same time would pleased have those 
manufacturers who agree with him endorse his opinions the discus- 
sion. 

That many manufacturers are opposed sub-punching and ream- 
ing was shown very clearly the lettings the contracts for the 
Wabash Avenue Extension the Lake Street Elevated, and for the 
Northwestern Elevated, one manufacturer going far make 
difference one-third cent per pound between reamed and un- 
reamed work. 

these lettings good evidence was also given confirming state- 
ment the author, viz.: has been hitherto the general opinion 
that almost any kind structure respect design, quality 
material and workmanship will suffice for elevated railroad.” One 
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manufacturer remarked the author criticism the plans and 
specifications submitted bidders: Why, your requirements re- 
gard details and workmanship are rigid you were about 
build railroad The reply this was, Yes. consider 
this structure just important any railroad bridge ever 

And why should not just important? Are not the live loads 
thereon more continuously applied, and not the assumed maximum 
load very nearly reached many times per day? these accounts, 
not even more important make elevated railroad absolutely 
perfect every detail design and construction than make 
railroad bridge? The author would liketo have this stand which 
has taken criticised those who disagree with him for, wrong, 
ought corrected; while right, the general practice 
building elevated railroads ought modified fundamentally. 

The author means alone his opinion that nearly all the 
elevated railroads this country will, the not very distant future, 
have replaced, and mainly account faulty detailing. 
what the faulty detailing consists will dealt with further on. 

this point the author wishes call attention very reprehen- 
sible practice, which these lettings exemplified quite forcibly, viz., 
attempting overthrow the engineer’s plans and specifications sub- 
mitted for tendering. the case the Wabash Avenue Extension 
letting most determined but unsuccessful effort was made alter 
the author’s plans, when the specifications for the Northwestern 
Elevated were drawn, the following clause was inserted with the 
permission the president the company: 

All work herein outlined done strict accordance with 
the following specifications, the accompanying plans, and such 
tions may given from time time the company’s engineers. 
Bidders are hereby warned that they will held strictly the spirit 
these specifications, and that will bad policy for any one bid 
with the expectation that concessions will made after the contract 
closed, order that the work may cheapened for while the com- 
pany’s engineers desire all times aid the contractors every 
legitimate manner their work expeditiously and economically, 
the same time they have givén these plans and specifications the 
most thorough consideration, and know exactly what they need 
respect both design and quality materials and workmanship. 


this account bidders are respectfully requested not complicate their 
tenders putting alternative bids based proposed changes 
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either plans specifications; because such alternative bids will not 
considered.” 

The result the insertion this clause was rather amusing, for 
attempts were made overthrow not only the plans, but the specifica- 
tions also. However, but little difficulty was encountered the engi- 
neers throwing out all alternative bids; and the contract was let 
parties who were willing tender without suggesting changes the 
plans and specifications submitted the bidders. 

Another question that came these lettings was that using 
acid basic open-hearth steel. Preference was given the former 
the specifications, but such evidence was submitted the engi- 
neers convince them that the basic product can made satis- 
factory the acid, and less cost consequently, was 
adopted. Since then, however, the reports the company’s inspectors 
indicate that the basic steel not quite uniform quality the 
acid; and that may prove advisable future specifications for basic 
medium steel reduce the average ultimate stress limits from 000 
Ibs. 000 Ibs. per square inch. 
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appears the author that the general adoption basic open- 
hearth steel fast tending the employment soft steel for bridges. 
far short and medium spans are concerned, this all right, but 
the opposite for long spans, especially for very long ones, where 
the dead the ruling factor proportioning the members. 
Perhaps the near future some alloy steel, such nickel steel, can 
made cheaply enough warrant its use for very long span bridges. 

discussion the effect the adoption basic steel upon the 
ultimate stress limit herewith suggested. 


After due deliberation was decided make both the motor cars 
and the trailers ft. long out out, and carry each car four 
axles, the weight loaded motor car being 000 lbs., and that 
loaded trailer 000 lbs. The distribution this live load shown 
Fig. 
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AND THE PROPORTIONS FOR CONCRETE MADE WITH SAME. 


This investigation was made Samuel Rowe, Am. Soc. 
E., who has promised take part the discussion. certainly 
can contribute some valuable information the general fund pro- 
fessional knowledge concerning Portland cement. 


result these investigations the author has modified his 
standard specifications for cement read thus: 


All cement used the work shall Portland cement the 
very best quality obtainable, equal every particular the best 
brands American manufacture. shall ground fine that 
least ninety-seven (97) per cent. weight will pass standard sieve 
five thousand 000) meshes the square inch, and that least 
ninety (90) per cent. will pass standard sieve ten thousand (10 000) 
meshes the square inch. 

moulded neat into briquettes and exposed three (3) hours, 
until set, the remainder twenty-four (24) hours water, 
shall develop strength from one hundred (100) two 
hundred and fifty (250) pounds per square inch. 

moulded neat into briquettes, and after exposure one 
(1) day air, and six (6) days water, shall develop tensile 
strength from two hundred and fifty (250) five hundred (500) 
pounds per square inch; and after exposure one (1) day air, and 
twenty-seven (27) days water, shall develop tensile strength 
from four hundred (400) six hundred (600) pounds per square inch. 

shall eminently slow-setting cement, must develop its 
strength gradually, and must show drop therein. When moulded 
into pats with thin edges, and either left glass not set 
water, said edges must show signs checking. 

mixed proportion (by weight) one (1) part 
cement three (3) parts sand, and kept one day air and the re- 
maining time water, shall show tensile strength from one hun- 
dred (100) one hundred and fifty (150) pounds per square inch after 
seven (7) days, and from one hundred and fifty (150) two hundred 
and fifty (250) pounds per square inch after twenty-eight (28) days. 

any case the cement adopted must first approved the 
Chief Engineer.” 


The proportions Empire Aalborg cements, which were the 
brands adopted for the Northwestern Elevated Railroad pedestals, 
used making concrete, are: 

One part volume cement. 
Three parts volume sand. 
Six parts volume graded broken stone. 
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the stone several graded dimensions, reduce 
the proportion voids minimum, its proportion the concrete 
should reduced five; for while these brands cement will stand 
three-to-one dose sand, the resulting mortar will not fill com- 
pletely all the voids the stone one, three and six, unless the 
grading the stone done very carefully, and unless the various 
sizes stone thoroughly mixed. 

For concrete for bridge pier caissons, using these brands cement, 
the author would recommend the following proportions: 


One part volume cement. 
Three parts volume sand. 
Five parts volume broken stone. 


case, however, the concrete deposited under water 
places where special strength and solidity are required, the propor- 
tions should changed one, two and four. 


Mr. Rowe conducted this investigation also, but unfortunately was 
not able complete his experiments. has promised give his 
discussion his results far they go. was decided use for the 
Wabash Avenue Extension Eureka paint, and the National Paint Com- 
pany’s No. for the Northwestern Elevated. another structure, 
the author could have his own way respect paint, would give the 
metal good coat boiled linseed oil the mills before exposed 
the weather, one priming coat Eureka paint the shops, while 
the metalwork still under shelter, and two coats first-class iron 
oxide paint after erection. 


This investigation was made order determine what kind 
timber adopt, and whether advisable specify all heart 
certain portion sap, the result being that was decided use the 
best quality long-leaf southern yellow pine entirely free from sap. 
This question timber will further treated Section 12. 


anp Most Span LENGTHS. 
This question was investigated very exhaustively, considering every 
item expense, including not only cost metal place, but also 
that concrete, excavation, back-filling and pavement; also the 
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sibility expense for the moving water pipes and other conduits. 
The investigation showed that for plate-girder construction through 


private property the economic span length about ft., while for 


more case cross-girders spanning wide streets from curb curb. 

The theory true economy elevated railroad designing, far 
length bays concerned, simply this: The cost the longi- 
tudinal girders should be, nearly may be, equal the cost 
the bents and their supporting case doubt adopting 
the longer 
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versus 

Detailed estimates cost show that far economy concerned 
there but little, any, difference between these two styles bent. 
Whether the total cost the four-column bent will exceed that the 
two-column one for four-track structure depends upon the various 
schedule prices for metal, concrete, excavation, paving, etc., well 
upon the character the soil. there great difference 
the cost these two types structure, and the four-column bent 
decidedly the more rigid the two, was adopted wherever prac- 
ticable. Fig. gives general elevation and plan showing the steel- 
work. Cantilevering entire train load beyond the exterior column 
two-column bent not conducive rigidity, but this the only 
method that will bring the cost low that the four-column bent. 
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Where elevated railroad occupies private property and crosses 
the streets spanning from curb curb, practicable use 


3 Conn. Pl. 


x8x1 Pl. 


nter line between Bents 


A 
Pl. 


_ Ce 


Stay Pls. 


DETAILS 23% FT. SPAN 
BRACING 


braced towers and thus stiffen the structure and check vibration; and, 
moreover, this arrangement very economical. 


For the Northwestern Elevated, upon which proposed run 
trains speed miles per hour the inner tracks between the 
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inter-track stations, which are situated about mile apart, the consid- 
eration the extra rigidity afforded the braced towers quite im- 
portant. was therefore decided use both longitudinal and 
transverse sway bracing forming braced towers spaced about 150 ft. 
apart (or two towers per block), and use the transverse sway brac- 
ing all bents curves, wherever practicable. Fig. gives the 
details the longitudinal sway bracing for span. 

Two only the three spaces between columns are have trans- 
verse sway bracing, thus passage-way for wagons 
the center the structure. 

The saving weight metal per lineal foot four-track structure 
tangents adopting braced towers instead solitary columns 
was found about 140 lbs., nearly the total weight. 


BASE OF RAIL 
TO TOP OP 
PLATFORM 


STRUCTURE 


After thorough investigation was decided adopt, the best 
and most economical section, rail, ins. high, with vertical 
sides, and containing 45% its metal the head. 


ARRANGEMENT AND DIMENSIONS THE WOODEN 


The result the investigation this subject was, for longitudinal 
girders spaced ft. centers, the adoption 8-in. ties laid flat and 
spaced ins. centers; inner guards and 8-in. outer 
guards edge, all guards being fastened soft steel bolts with 
pressed threads, and connections the metalwork being made 
means hook-bolts. Fig. illustrates the track system. 
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The results this investigation, made the author and his assist- 
ants examining the principal elevated roads the East and those 
then operation Chicago, far the designing the metalwork 
concerned, amount simply the accumulation great mass 
information exemplifying how not it.” 

Such negative data are, course, useful; but, properly de- 
signed and constructed road operation could have been examined, 
the information accumulated would have proved much more valuable. 

Much useful information, however, was obtained upon such mat- 
ters track, stations, signals, etc., the examination existing 
elevated railroads. 

The author desires acknowledge with many thanks his indebted- 
ness Nichols, Am. Soc. E., for valuable data, consisting 
principally specifications, contracts and other printed matter relat- 
ing the Brooklyn elevated railroads. 


versus UNTREATED TIMBER FOR TRACKS AND PLATFORMS. 


After considerable investigation was decided preserve the tim- 
ber the vulcanizing process. The foliowing extracts from the 
author’s report the company this subject may interest. 


Unfortunately, the only vulcanizing works this country are 
located New York City; consequently, the freight rates vulcanized 
timber delivered Chicago are high, the average price for such tim- 
ber need being about $32 per thousand delivered site, while 
the untreated timber would cost only $18 per thousand. will cost 
about per thousand additional put the timber place. 

Vulcanized timber has been used the New York Elevated 
Railroads for twelve years without showing any signs material 
deterioration, and the chances are that will last fully twenty-tive 
years. 

Our investigations lead the conclusion that costs about 
per tie replace ties the track without interfering with the 
traffic, over and above the value the tie itself; while for new work 
the cost laying tie only cents, making difference 

For the purpose comparison let take mile double track. 
The bill timber therefor follows: 
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Ties.... 9052: ins. ft...... 289 664 ft. 

563 115 ft. 


Say 564 


order absolutely the side safety, let assume the 
life the vulcanized timber only fifteen years, just twice that 
the untreated timber, and that the excess cost replacing ties 
during traffic over that when there traffic cents instead 
cents per tie. The rate compound interest assumed per cent. 
the end fifteen years, then, according these assumptions, the 


floor either case would have renewed, and the total costs for 
the fifteen years would follows: 


For TIMBER. 


Compound interest $21 432 years.. 23125 


564 $24 


Compound interest $13 536 for 605 
Compound interest $18 967 for years.. 383 


According these figures the untreated timber about 25% 
more expensive than the vulcanized timber, even upon assumptions 
that are manifestly unfavorable the latter.” 


anp FOR PEDESTAL Caps. 


Estimates cost were made several types pedestal caps, in- 
cluding castings like those used the Metropolitan Elevated, Kettle 
River sandstone blocks and granitoid; and the last was adopted be- 
cause was considered both the cheapest and best. Experience with 
the finished pedestals has given the company’s engineers reason 
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regret their decision concerning this matter. The granitoid cover- 
ing for the concrete the pedestals ins. thick, and composed 
one part Portland cement and three parts fine granite screen- 
ings, the top surface being made extremely smooth, exact elevation, 
and perfectly level. 


Mr. Rowe made number the bearing capacity 
Chicago soil, using apparatus designed the author, which 


load pig iron was applied centrally square block timber. 
Mr. Rowe has promised treat this subject his discussion, 
further details will given here, except state that the safe load 
some places ran low ton per square foot. 
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ANCHORAGE FOR COLUMNS. 


Where longitudinal sway bracing employed, two anchor bolts 
per pedestal were used; but, where reliance was placed the trans- 
verse strength the column resist the bending effects longitu- 
dinal and transverse thrusts, four anchor bolts per pedestal were 
employed. anchor bolts each pedestal were passed through 
single anchor casting spider embedded the concrete, and set 
very carefully exact line and level. The details the founda- 
tion are shown Fig. The upper ends the anchor bolts are 
enclosed loosely with curved steel plate, long enough contain 
ample number rivets for attaching the having 
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square and smooth top receive heavy steel washer plate. 
there are enough rivets connecting the curved plate take care 
both the direct and the secondary induced stresses due eccen- 
tricity, this entire pedestal detail such make the column and 
the pedestal absolutely continuous, that they act asa re- 
sisting overturning; hence all calculations strength parts were 
made upon the assumption that the foot the column fixed. 

detail similar this was employed the author 1891 when 
designing the columns and pedestals the Sioux City train-shed; 
and, far knows, this was the first time that column-foot 
detail involving truly fixed end for the column was ever used. 

The ordinary method running the anchor bolts through the 
horizontal foot-plate the column near its edges corners does not 
make fixed-end column—far from it, few simple calculations 
will show. 


GIRDERS OPEN-WEBBED GIRDERS. 


designing these elevated railroads for Chicago, many estimates 
for both plate and open-webbed girders have been made, which 
demonstrate that there practically difference the weight when 
both girders are properly designed. the open-webbed girders cost 
trifle more per pound manufacture, there economy their 
use; nevertheless they were adopted for all structures running longi- 
tudinally the streets order comply with certain city ordi- 
nances. 

The observance these ordinances was sometimes carried ex- 
tremes, producing ridiculous combinations solid and open web 
the same girder, and evident waste labor. For this 


the engineers are not blame, was not they who framed the 
ordinances. 


WEB-STIFFENING ANGLES versus THE USE 


investigation this question was made writing number 
the leading bridge companies, and propounding them this query: 
you had lump sum contract for building bridge would you 
find more economical use crimped angles for web stiffeners, 
adopt plain angles with fillers beneath them?” Some replies 
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favored crimping and some did not; but the majority, including most 


the larger companies, considered crimping little the more eco- 
nomical, especially for intermediate stiffeners; consequently the 
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Chicago work all intermediate stiffeners are crimped, and all end 
stiffeners have filling plates. 
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Investigation concerning strength, capacity resist impact, fa- 
erection, economy metal, determined that the section 
for columns located the street should two 15-in. rolled channels 
with the flanges turned inward and 15-in. rolled 
tween act acentral web diaphragm, the flanges the channels 
being held place interior stay plates spaced about ft. centers. 
most cases the column feet pass below the pavement and are em- 
bedded the concrete, which, course, they are bolted, but 
some cases they rest pedestals little above the level the side- 
walk. The main object turning the flanges inward enable the 
column better resist impact from heavily loaded vehicles. Just 
above the pavement there curved casting filled with concrete and 
surrounding the column act fender. 

This column very satisfactory one after erected, although 
gives some little difficulty the shops and involves little more 
field riveting than usual. One complaint made was that the top and 
bottom planes flanges are never exactly parallel each 
other, that some straightening was necessitated. 

For columns located private property sidewalks where the 
structure transverse the street, four Z-bars and web plate were 
adopted the most satisfactory section. the top the column 
wide curved web plate and curved This design makes 
most satisfactory column, which goes through the shops readily, and 
which well adapted for quickerection. true that necessitated 
special tool for cutting the webs circle, but after this was made, 
the manufacture was easy and comparatively inexpensive. The author 
would pleased see the discussion one the engineers 
the manufacturing companies description this special apparatus. 
‘These companies are the Union Bridge Company, Athens, Pa., and 
the Elmira Bridge Company, Elmira, Y., which together took 
the contract for the metalwork the entire Northwestern Elevated 
and the Fifth Avenue side the Union Loop. The Lake Street side 
the Loop was built Bridge Company 


Pa., and the other two sides are being built the Pencoyd Iron Works 
Pencoyd, Pa. 


Figs. and illustrate features the column construction, the 
latter figure also showing the details expansion joint. 
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The designing perfectly satisfactory expansion joint simple 
problem consequently, demanded considerable study, the result 
which was the adoption the pocket shown Figs. and receive 
the loose end longitudinal girder. The most important feature 
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this design that the center pressure from the longitudinal girder 

distant from the cross-girder about half the length the pocket, 

which the moment due ,to eccentricity upon the group 

rivets connecting the pocket the cross-girder, and prevents the 
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bearing the longitudinal girder from coming edge metal 
would the case were not the center pressure thrown 
the cross-girder the small base plate. Again, the number rivets 
connecting the pocket the cross-girder ample for both the direct 
shear and the secondary stresses due the moment caused the ec- 
centric bearing. The longitudinal girder fits tightly laterally the 
pocket, and its top held between angle clips riveted the cross- 
girder. Thus the expansion ends the longitudinal girders are held 
laterally the cross-girders just about rigidly are the riveted 
fixed ends. 

The detailing the entire expansion end arranged that all 
parts the metalwork are accessible the brush for painting, al- 
though extra care will have used the painter this portion 
the structure, order make sure that portion the surface 
unprotected. 


The extra bracing curves composed two lower lateral sys- 
tems, each pertaining two tracks, and consisting double sys- 
tem cancellation, the diagonals being formed two 
angles riveted together and the lower flanges the longitudinal 
girders where they cross the same. The columns curves are made 
larger and stronger than those tangents, order resist properly 
the centrifugal loads. 


LENGTH STRUCTURE BETWEEN EXPANSION 
JOINTS. 


This question involves the effects changes temperature, 
especially producing bending the columns. The latter were 
figured for deflection with due regard the fixedness their ends, 
which increases the extreme fiber stresses due changes tem- 
perature. The investigation showed that 150 ft. should the ordi- 
nary limiting distance betwetn expansion points. almost the 
entire lines the Northwestern and Loop, this limit was observed; 
but two three cases, owing peculiar local conditions, had 
exceeded. these cases, however, the columns most affected were 
strengthened. 
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Each method has both good and bad features. With nuts below, 
the hole through the wood can readily protected entrance 
water, but the nuts may work off the bolts without notice being 
taken the fact the track-walker. With nuts above, any loosen- 
ing the bolts would seen once, but water-tight joint hard 
make. The latter arrangement, after much discussion, was adopted, 
and cup-shaped washers let into the wood were employed. liberal 
use paint these cups will probably seal them against percolation 
water, but their insertion the wood seems like invitation for 
rot. advantage using these cups that there are 
projecting nuts above the wood trip anyone walking over the track. 


CURVES. 


was decided not attempt obtain this elevating de- 
pressing the longitudinal girders, using wooden shims outer 
girders, but employ wedge-shaped ties. Three bevels only are 
used the line, viz., in5ft. Such bevels, true, will 
not afford the theoretical superelevation required for the maximum 
speed sharp curves; but was considered that this maximum 
speed could not maintained sharp curves, hence the compromise 
between theory and practice. Experience operation alone will tell 


whether the decision the company’s engineers this matter 
correct. 


XXIV.—Best 


For stations the company’s private property was decided 
adopt single brick house accommodate the entering passengers for 
all four tracks, the exit passengers leaving the platforms special 
exit stairways leading near the street, each said stairways 
being provided its foot with turnstile prohibiting entrance but 
permitting exit. This arrangement dispenses with several platform 
employees and prevents the station house and stairways from obstruc- 
tion passengers moving opposite directions. 

first was intended run the exit stairways right angles 
the line and land the sidewalks the cross-streets, shown 
Fig. 10, but was found afterwards that this method would some 
cases involve the payment unduly high damages property-owners, 
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was decided confine these stairways entirely the company’s 
property, asin Fig. 11. From the operating point view the first 
design the better one that does not cut the already some- 
what narrow platforms with apertures for exit, does the design 
adopted. However, the pressure the financial department was too 


strong for the engineers; consequently, the proposed change was 
adopted. 


The following extracts from the specifications for stations the 
Northwestern Elevated, together with occasional reference Figs. 


and 11, will give fairly clear idea what these stations will like 
when completed. 


are two slightly different styles stations the line, 
viz.: ‘Interior Track Stations’ and Track Stations,’ the 
former being placed atintervals about one mile, and the latter in- 
tervals about quarter mile. 

essential points difference the two styles stations 
are the platforms and the vestibule and stairways leading 
thereto. 

the Exterior Track Stations the platforms are outside the 
tracks, while the Interior Track Stations they are between the ex- 
terior tracks and those adjacent thereto, the exterior tracks being 
spread pass around the platforms. 

There will but one house each station, passengers entering 
the same from the street, but not passing through when leaving the 
line, special exit stairways leading the street are provided. 

houses are built follows: The basement walls areto 
composed rubble, resting dimension stone footings; the main 
walls are common brick, faced with pressed brick and terra 
cotta trimmings; the roof composition gravel roof; the floors 
are white oak, resting common yellow pine flooring over 
yellow pine joists; and the finish antique oak. The houses 
are lighted both electricity and gas, and are heated 
hot water. 

The ticket office located oneside the rear vestibule, which 
latter leads the entrance stairways, which turn lead the plat- 
forms. 

These platforms are constructed transverse and longitu- 
dinal timbers with two-inch vertical-grain yellow pine flooring 
They are sheltered canopies corrugated iron sup- 
ported steel frame construction. 

Around all stairway openings, along the outside exterior plat- 
forms, and ends all platforms are gas-pipe 
paneled with grillework screens.” 
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After considerable deliberation and discussion was decided 
heat all stations with hot water. This undoubtedly the most satis- 
factory method for houses the ground; but for the Loop stations 
and those the Northwestern which are supported the metal- 
work, the author would have preferred heating gas avoid 
the carrying and fro coal and ashes, with the unavoidable accom- 
panying dirt and trouble. The use of.gas, though, would have been 
more expensive than that coal. 


Costs STRUCTURE WITH COLUMNS 
THE STREET AND WITH Just CuRB 


This question was investigated determine whether certain 
cases would worth while strive for permission put the columns 
the street. will seen the table given under Section 
XXVIII, the cost structure per mile double track was estimated 
$267 760 with columns inside curbs, and $240 537 for col- 
umns street, making difference $27 223 per mile double 
track, relative difference between and per cent. 


the manufacture pressed-thread bolts patented process, 


the author first obtained from the patentees guaranteed pound price 


for their bolts delivered cars Chicago, the same time getting 
corresponding prices for both upset and plain bolts with cut threads. 
then had his metal inspectors test destruction several specimens 
pressed-thread bolts determine their strength comparison 
with cut-thread bolts. 

the difference the pound prices was small, and the strength 
the pressed-thread bolts fully 50% greater than that the cut- 
thread bolts, the comparison resulted greatly favor former, 
they were adopted for all the anchor bolts and track bolts both 
lines road. The author feels that cannot speak too highly 
these pressed-thread bolts, for the results the tests were surpris- 
ing. When considered that the cold-pressing process reduces 
the effective diameter the soft steel rod the root the thread, 
and fact increases but little the edges, might imagined 
that when the bolt tested destruction, would break the 
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threaded portion. Such, however, not the case, for all the speci- 
mens broke the body the rod, and, strange say, the threads 
were little injured that the nuts could turned readily over the 
whole length same. 


The investigations included under this heading are the most elabor- 
ate all those made. They involved careful designs and estimates 
cost the following types structure, all which are shown 

Design Four-track structure with longitudinal bracing, sup- 
ported four Z-bar columns, the cantilevers and columns 
being made one piece the shops. 

Design Similar Design except that the cross-girders are 
riveted the columns the field, and the brackets are 
omitted. 

Design Four-track, two-column structure, with longitudinal 
bracing. 

Design Four-track, four-column structure, without longitud- 
inal bracing. 

Design Four-track, two-column structure, without longitud- 
inal 

Design Double-track, two-column structure, with longitud- 
inal bracing, similar Design 

Design Double-track, two-column structure, with longitud- 
inal bracing, similar Design 

Design Double-track, two-column structure, with longitud- 
inal bracing, the columns being spaced ft. centers 
transversely the structure. 

Design Double-track, two-column structure, without longi- 
tudinal bracing, similar construction Design 

Design 10. Four-track, four-column structure, without longi- 
tudinal bracing, the columns being flared out the top 
and extending only the plane the bottoms stringers, 


and the column section being composed two 15-in. 
beams. 
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Design 11. Four-track, four-column structure, similar Design 
10, except that channels are used instead the 
columns. 

Design 12. Double-track, two-column structure, without longi- 
tudinal bracing, for the alternative route along Fifth Avenue 
and Franklin Street, the columns being placed the 
curbs. 

Design 13. Double-track, two-column structure, without longi- 
tudinal bracing, also for the alternative route along the 
streets, the columns this case being placed the road- 


way. 
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The following almost verbatim extract from the author’s re- 
port, all references drawings being omitted. 


explaining and discussing each these designs, the following 
questions the order here given will considered: First, general 
description; second, strength; third, rigidity; fourth, economy; fifth, 
sixth, uniformity construction; seventh, facility manu- 
facture and erection. 

making these various calculations there has been assumed 
typical block 292 ft. long, simply for purposes comparison. This 
block, however, about the average length the blocks through 
which the line will pass. 
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Design Fig. 12. 


Design four-track structure which supported four Z-bar 
columns. 

General Description.—Each track carried column which 
located directly beneath its central line. The stringers are spaced 
ft. apart, and are, therefore, almost directly beneath the rails. They 
are carried short cantilevers, one each sideof the column. The 
web these two cantilevers and that the top the Z-bar. column 
are allin one piece, this web being carried through the top the 
column. The top the cantilevers also continuous over the 
top the column, and its web carried far enough down the column 
form good bracket each side. 

The spans are all ft. length, excepting those over the 
street, which are ft., and those having longitudinal bracing, which 
are ft. 6ins. There will two such braced spans each 
block, and correspondingly greater number for blocks greater 
length. This longitudinal bracing designed take the entire 
horizontal thrust due braked trains traction, the intermediate 
columns being designed carry only the direct load and transverse 
thrust from wind load. 

The stringers longitudinal girders are plate girders, riveted 
solidly the cantilever brackets, except the expansion ends. The 
expansion joints are spaced about 150 ft. apart, and will similar 
design those used the Wabash Avenue Extension the Lake 
Street Elevated Railroad. The longitudinal thrust due expansion 
and contraction the stringers carried the column each bent 
short struts, but the longitudinal thrust due braked trains 
carried the stringers directly the longitudinal bracing. 

curves, where permissible, system vertical sway bracing will 
used, and, where cannot employed, the columns will made 
strong enough transmit the transverse thrust the pedestals. 

These pedestals are made concrete, covered with granitoid. 

Strength.—Every portion this structure has been made amply 
strong carry the greatest stresses and loads which can come upon it. 
would difficult make stronger more efficient columns and can- 
tilevers than the ones used throughout this design; for these columns, 
cantilevers and brackets are made one piece the shops, and there 
not weak point them. 

The bracing towers, they may termed, are well braced, both 
longitudinally and transversely vertical planes, and horizontally 
the top, and take care most effectively the total longitudinal thrust. 

Rigidity.—The stringers are thoroughly braced together 
prevent much possible all transverse vibration, and this bracing, 
together with the longitudinal sway bracing the towers, prevents 
any undue longitudinal vibration. the columns are placed directly 
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beneath the centers the tracks, there possibility unequal 
deflection the transverse girders and cantilevers, such might 
occur the columns were not placed. All columns are anchored 
the pedestals long anchor bolts which extend well into the con- 
and make the column and pedestal act one piece. Upon 
the whole this design constructed rigid astructure 
can obtained. 

this structure has been made thoroughly first 
class every respect, material has been wasted inso doing. The 
spans have been made the most economical lengths; the spacing 
columns transversely the structure, the sections columns used, 
the style cantilever and the stringer bracing are all examples true 
economy design, but probably the feature that saves more metal 


Web 


DESIGN 


13. 

than any other the use longitudinal sway bracing the towers, 
will seen comparing the weights Designs and 11, and 
the one now under consideration. This comparison shows that from 
140 lbs. 165 metal per lineal foot structure have been saved 
Design from 000 $11000 per mile same, and the 
same time more rigid and stronger structure has been evolved than 
that illustrated any the other four-track designs. 

From economic point view, only one the designs, viz., 
Design offers any advantage over Design but there are other con- 
siderations which offset this apparent economy Design 

structure light and airy, and upon the whole 
presents very neat appearance; more so, perhaps, than any one 
the other designs. 
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Uniformity Construction.—The style construction will the 
same throughout, with only very slight alterations stations and 
curves, the double-track structure included. This will not true 
several the other designs. 

Facility Manufacture and style column used 
makes practicable nearly all the riveting the shops, the 
cantilevers and brackets, before stated, forming part the 
column. the cross-girders have direct load carry whatso- 
ever, they are made very light, and are connected the canti- 
levers the field, the rivets necessary make this connection, to- 
gether with those connecting the stringers cantilevers and sway 
bracing, being the only field rivets required. 

The work all plain and straight, excepting the curved brackets. 
All parts are made few pieces possible, and there are large 
unwieldly members handle. 

This design will easier manufacture and erect than any one 
the other designs now under consideration. 


Design Fig. 13. 

This similar Design 

Strength.—As far the strength the various parts the struct- 
ure concerned, design almost the same Design The 
same sections are used the stringers, columns, cross-girders and 
transverse and longitudinal bracing. 

Rigidity.—This design will not quite rigid Design 
there are brackets beneath the cross-girders, and the method 
connecting the cantilevers and cross-girders the columns not 
good, for Design the cantilevers and columns are all made one 
piece; otherwise, the two designs are identical. 

Economy.—The cost Design the same that Design 
viz., $65 per lineal foot (average), including curves. 

the omission the brackets, this design does 
not appear well does Design 

Uniformity was said Design applies 
Design well. 

Facility Manufacture and this case the cantilevers 
and cross-girders are riveted the columns the field; this 
necessitates driving more rivets the field than case Design 
but all the work plain and straight, and will easy manufacture 
and erect. Taking whole, this design not quite satisfac- 
tory Design and costs quite much money. 


Design Fig. 14. 


Strength.—Design well all the others, has been made 
and strong all its details. 
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Rigidity.—This design two-column, four-track structure, with 
the two outer tracks cantilevered out beyond the columns, which are 
spaced ft. centers planes transverse the structure. While the 
structure has been designed rigid possible with this 
style construction, the unequal distribution load and the lengths 
cantilever and girder necessary not insure the rigidity which 
obtained Designs and 

Laterally, the structure well braced; and, longitudinally, the 
braced towers are used, the preceding designs. 

Economy.—This design trifle cheaper than Designs and 
account the saving pedestals, the metalwork costing considerably 
more, though, than those designs. 


Ls 
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50, 640 per mile. 


Uniformity Construction.—In this design changing from four- 
track double-track structure, will necessary change entirely 
the style construction, which not the case Designs and 

Manufacture and Erection.—In this design all cross-gird- 
ers and cantilevers must riveted the columns the field, and, 
owing the great depth these girders, this will make this structure 
difficult erect. The girders are all heavy and unwieldy, much more 
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than the four-column structures. the shops will 
easy. 

While the structure is, perhaps, apparently little more econom- 
lacking rigidity, and being difficult erect. 


Design Fig. 15. 

General Description.—Design differs from Designs and the 
fact that longitudinal sway bracing used, but each column 
made strong enough take the longitudinal thrust coming upon 
it. The spans through the blocks are about ft. long. 

This four-column, four-track structure, each column being 
fixed top and bottom planes transverse and parallel the 
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structure. The columns are anchored the pedestals four anchor 
bolts instead two, the preceding designs. 

Rigidity.—As the only longitudinal rigidity obtained solely 
through the efficiency the columns resist bending, evident that 
this design will not rigid this direction Designs and 
There are brackets transverse the structure; hence, will not 
rigid laterally Design stringers are well braced to- 
gether and the columns. curves, transverse sway bracing will 
used where permissible, and where not, the columns will 
strengthened, take care the centrifugal load. 

Economy.—This the most expensive design yet considered, the 
average cost per lineal foot being $66 65instead $65 for Design 
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point view. 

Uniformity Construction—Like Designs and this design has 
the advantage being adapted both double and four-track struct- 
ures. 

Facility Manufacture and Erection.—This design would easier 


erect than Design but not easy Design1. The shopwork 
would somewhat difficult. 


Design Fig. 16. 
General Description.—This two-column, four-track structure, 


and, like Design has longitudinal sway bracing. The columns 
are built plates and angles, and are designed carry the longi- 
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tudinal and transverse thrusts due braked trains and wind load. 
The spans are the same lengths Design 

Rigidity.—The remarks made under this head for Design apply 
Design well; but, addition the defects the former, Design 
lacks the longitudinal sway bracing, and will not rigid 
Design 

Economy.—Design the most expensive design the list, the 
cost per lineal foot being $67 60. 

respect. 

Uniformity Construction.—Like Design this style structure 
could only made apply the four-track railway. 
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Facility Manufacture and Erection.—The style columns used 
would somewhat difficult manufacture, and the great amount 
field riveting would make the erection expensive. 

From the foregoing facts will seen that this design has several 
disadvantages and also very expensive, although has some good 
features. 


Design Fig. 17. 


double-track structure. The remarks under Design relation 
rigidity, and facility manufacture and erection apply 
this case also. 
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Economy.—The cost per lineal foot $32 65. 

Uniformity Construction.—By using this design for double-track 
structure and Design for the four-track structure, the design will 
the same for columns, stringers, bracing towers, expansion ends, etc., 
throughout the whole line. any time considered necessary 
convert double-track structure into four-track structure, can 
done simply adding column each side the double-track 
structure, and putting the additional stringers, cross-girders, and 
sway bracing. 

Design Fig. 18. 


Design bears the same relation Design that Design bears 
Design The cost per lineal foot will $32 65. 
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Design Fig. 19. 


General Description—In this design, which for double track, the 
columns are made four Z-bars, Designs and but in- 
stead the columns being directly beneath the center the tracks, 
they are placed beneath the outer stringers, thus making the spacing 
ft. centers, transverse the structure. 

Strength.—The end webs the cross-girders extend through the 
columns, forming the webs the latter the top, and pass down far 
enough form good brackets, thus making the column, end cross- 
girder, and brackets all piece, which riveted solidly the 
shop. This makes very strong connection. 

Longitudinal bracing towers are used Designs and 

Rigidity.—This design thoroughly braced all directions, and 
will very rigid; but the columns are attached the outer string- 
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ers, and the inner stringers are supported the cross-girders, 
probable that there will some unequal deflection the stringers; 
otherwise this design will rigid Design 

Economy.—This the cheapest design the list for double-track 
structure, the average cost per lineal foot being $32 30, while Designs 
and each cost $32 65. This shows saving cents per lineal 
foot, 850 (nearly) per mile double track. 

cross-section this design probably the most 
any the designs, and the side elevation street cross- 
ings can improved putting longitudinal brackets beneath the 
outer stringers. 

Uniformity Construction.—This design necessitates considerable 
change the style construction from that used the four-track 


4 
| 
: 5 
= 
if 
| 11-4 xl6x2 10 Cover 
7 | aly," 4 | 
7 TT { 
q ye 
ay 


WADDELL ELEVATED RAILROADS. 


structure, and would difficult ever convert the double-track 
structure into four-track structure case should considered 
advisable some future time. 

Facility Manufacture and style columns and 
cross-girders used dispenses with nearly all the field riveting, and 
will make this very easy structure erect. the shop the work 
will also very easy. The lateral system curves and the stringer 
bracing used throughout the structure will easier connect the 
columns and stringers this design than any the other double- 
track structures now under consideration. 

With the exception the lack uniformity construction this 
design probably offers more advantages than any other for the double- 
track structure. 


DESIGN 


Design Fig. 20. 


Design double-track structure similar construction 
Design and the remarks made under the latter relation strength, 
rigidity, economy, uniformity construction and facility 


manufacture and erection apply this case also. The cost per lineal 
foot $33 31. 


Design 10, Fig. 21. 

Design different from any the designs yet considered, for 
all these the columns are carried tops the cross-girders, 
while this the column carried only the plane the bottom 
the stringers, the top the column being flared out wide enough 
receive the two track stringers, which are spaced ft. centers. 
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longitudinal bracing used, each column figured take 
bending its sharé the longitudinal thrust. 

The columns are made two well laced from the bottom 
the point where the flaring begins, and from this point the 
top large plate riveted each the transverse faces the 
column. This design somewhat similar the design used the 
Metropolitan Elevated Railway Chicago. 

Strength.—Design has been made amply strong all its 
parts. 

Rigidity.—As the columns are placed directly beneath the center 
little vibration deflection far the vertical loads are concerned, 
but, the columns are not carried the tops the stringers and 
cross-girders, impracticable make the structure rigid against 
the longitudinal thrust due braked trains. Longitudinal brackets 
have been used fix the upper ends the columns; but each 
these brackets has take hold the center small ft. 
long, evident that the only rigidity that can procured this 
way dependent upon the efficiency this resist bend- 
ing, and very small deflection the will permit consider- 
able deflection the column. With this bracket and connection, 
legitimate call the column fixed the top. The stringers are 
well braced together, and the structure would very rigid laterally, 
both tangents and curves. 

Economy.—This design will cost $67 per lineal foot, while De- 
sign costs but $6510; hence, Design costs less per lineal foot 
about $11 200 less per mile than Design 10. The pedestals are more 
economical Design than Design owing the greater span 
length used the former. The additional cost due the great 
amount metal required provide for the longitudinal thrust. 

has probably much commend from 
point view any the designs under consideration. 

Uniformity Construction.—This design, like Designs and 
can also used the double-track structure without any changes 
the columns cross-girders. 

Facility Manufacture and Erection.—This design very easy 
erect, there very little riveting done the field. The 
stringers rest upon the flaring tops the columns and require only 
few rivets hold them place. There would about the same 
amount field riveting done this design Design 
There considerable curved work both plates and angles the 
details tops columns, which details are rather complicated; 
hence the shopwork will expensive and unsatisfactory. 

From the foregoing facts evident that Design offers but few 
advantages and also uneconomical structure. 
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Design 11, Fig. 22. 


Nearly all that has been said regard Design applies also 
Design 11, the principal difference the two designs being the sec- 
tion used for thecolumns. Design there are two 15-in. channels 
strengthened 3-in. 23-lb. angles, and near the top the channels 
are curved outward, provide bearing for the stringers long- 
itudinal girders. Experience shows that these curved channels are 
liable crack. 

The cost Design exactly the same that Design 10. 
The same provisions are made for longitudinal thrust, but Design 
would easier manufacture, and would preferable Design 


Fie, 


Design 12, Fig. 23. 


Design for the alternative route, and therefore placed 
the street. Instead having the columns located the roadway, 
the Wabash Avenue Extension the Lake Street Elevated, they 
will placed back the curb lines the sidewalks, and heavy 
cross-girder will span the roadway and support the longitudinal gird- 
ers, which will spaced, all the other designs, ft. centers, 
with the two tracks ft. centers. longitudinal sway bracing can 
used, therefore the columns are figured take the thrust 


The column section will consist one 15-in. riveted 


between two 15-in. channels turned face face. 


q 


Papers. WADDELL ELEVATED RAILROADS. 


Strength.--This design made very strong, and thoroughly 
braced laterally. The columns are each anchored the pedestals 
four anchor bolts which fix their feet, while the tops are fixed 
heavy struts extending from the columns the stringers. 

Rigidity.—Owing the great distance between the columns, trans- 
verse the structure, this design will not rigid Designs 
and but every precaution has been taken avoid vibration and 
efficient lateral system has been provided throughout, 
could expected this plan. 

Economy.—This cannot called economical design when com- 
pared with the preceding designs for double-track structures, the 


DESIGN No, 


total cost per lineal foot amounts $42, while Design but 
$32 per lineal foot. This excessive cost due spacing 
the columns and the extra weight cross-girders occasioned thereby. 

Facility Manufacture and Erection.—This will very easy de- 
sign manufacture, all straight work the erection, however, 
will much more difficult than that any the other double-track 
structures under consideration, owing the large number field 
rivets driven and the great weight the cross-girders. 


Design 13, Fig. 24. 


Design also for the alternative route case franchise can 
secured permitting the columns placed the roadway. 
This design similar the Wabash Avenue Extension the Lake 
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Street Elevated, but plate girders will used throughout for the 
stringers. The estimate for Design based upon the assumption 
that the columns can spaced ft. centers Franklin Street and 
ft. ins. centers the remainder the line. 

The average cost Design would $36 per lineal foot, in- 


volving saving $519 per lineal foot over Design 12, about 
$27 400 per mile. 
Summary 


Weight per lineal 


Cost line and 
Weight per lineal Cost line per 
Design. foot foot curves, lineal 
565 $65 $383 728 
916 966 240 357 


the preceding table there have been assumed four stations 


the mile. the four-track structure one these interior 
station and the other three are exterior stations, while the double- 
track structure all are, course, exterior stations. 

order now discuss faulty details existing elevated rail- 
roads. This will done without reference any road roads 
particular, the sole object this discussion call attention 
important defects order that they may avoided future work. 


RIVETED GIRDERS. 


This defect more noticeable old structures than later ones, 
especially the tendency now-a-days very properly substitute 
plate-girder for open-webbed construction. many the older 
elevated roads there connecting plate between the diagonal and 
the chord, but one flange of.each the angles the diagonal 
riveted directly the vertical legs the chord angles. This detail 
involves the use either two four rivets the connection, which 
evidently very bad designing, there should more rivets used, 
even the diagonal stresses not call for more purely theoretical 
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considerations. Where the theoretical number rivets very small, 
additional rivets should used for two reasons, viz.: First, one 
more the rivets are liable loose, and, second, there nearly 


always torsional moment each group rivets owing 
connection. 
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INTERSECT DIAGONALS AND CHORDS OPEN-WEBBED 
GIRDERS LINEs. 


very seldom indeed that the designer even attempts inter 
sect single point all the gravity lines members assembling 
apex. The failure involves large secondary stresses, es- 
pecially the lighter members. using connecting plates, 
always practicable obtain proper intersection; and always 
better this than try compensate for the eccentricity the- 
use extra metal for the main members. 
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Some standard bridge specifications stipulate that case only one 
leg angle connected, that leg only shall counted acting, 
although this stipulation generally ignored the designer working 
under such specifications. seldom, indeed, that both legs are 
connected. order settle the question the necessity for this re- 
quirement, the author has had made, connection with his Northwest- 
ern Elevated work, series tests destruction full-size members 
open-webbed girders, attached the testing machine nearly 
practicable the same way they would attached the struct- 
ure. was intended settle these tests the following points 
first, effect connecting one leg second, effect eccentric 
connection and, third, the ultimate strength star struts with fixed 
ends, each these struts being formed two angles. these tests 
are not yet finished, their results cannot given here. The principal 
deduction made from the tests thus far completed that 
equal-legged angle riveted one leg only will develop about 75% 
the strength the entire net section, while angle riveted 
through the longer leg will develop about per cent. therefore 
more economical for short diagonals use unequal-legged angles con- 
nected the longer leg than employ supplementary angles try 
develop the full strength the piece. fact, the experiments 
made date indicate that these supplementary angles will not 
strengthen the diagonal essentially. However, further experiments 
may show the contrary. 


TUDINAL GIRDERS Resist BENDING FROM WHEEL Loaps 
ADDITION THETR COMPRESSIVE STRESSES. 


This neglect common enough the older structures, and the 
fault serious one, although the stiffness the track rails and that 
the ties tend distribute the load and thus reduce the bending. 


a 


5.—INSUFFICIENT BRACING CURVES. 


Too often the older structures the curved portions the line are 
better braced than straight portions. substantial system 
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‘of lateral bracing curves extending over the entire width the 
structure and carried well into the tops the columns adds greatly 


the rigidity the structure, and, consequently, the life the metal- 
work. 


6.—INSUFFICIENT BRACING BETWEEN ADJACENT LONGITUDINAL 
GIRDERS. 


The function the bracing between longitudinal girders im- 
portant one, for the first part the metalwork resist the sway 
trains. Not only should the top flanges adjacent girders 
connected rigid lateral bracing, but the bottom flanges should 
stayed occasional cross-bracing frames, one the latter being in- 
variably used each expansion end each track. 


Pony Truss Spans AND GIRDERS WITH 
UNSTIFFENED 


These defective constructions are noticeable some the older 
lines, but, fortunately, not often the newer. 

What the ultimate resistance the pony-truss structure man 
can tell without testing destruction; but the opinion most 
engineers much less than assumed those design- 
ing pony-truss bridges. 


JOINTS. 


Too many expansion joints elevated railroad are nearly bad 
too few.. the former case the metal overstrained the 
vibration induced the lack rigidity, while the latter 
overstrained extreme variations temperature. There are ele- 
vated roads existence with expansion joints every other bent, 
and there one with them bent. For long spans 


expansion provided every third bent, and for short spans 
every fourth bent. 


THEM THERETO. 


This means uncommon detail, especially the older 
structures. conducive vibration, and its only advantages 
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are ease erection and cheapening the work avoiding field 
riveting. 


TRAINS. 


The resistance that can offered cross-girder horizontal 
bending very small; nevertheless, cross-girders are rarely protected 
from the bending effects thrusts trains. "What saves these cross- 
girders from failure the fact that continuity the track tends 
distribute the thrust over number bents. Nevertheless, not 


legitimate depend this fact, for, especially sharp curves, the 


tendency carry the thrust into the ground directly possible. 
the author’s opinion the only proper way provide for this 
thrust assume that 20% the greatest live load between two 
adjacent expansion points will act horizontal thrust upon the 
columns between these two expansion points; and all parts the 
metalwork should proportioned resist this thrust properly. 

running strut from the top each post diagonally the 
girder panel point its sway bracing, the horizontal 
thrust carried directly the post, and horizontal bending moment 
the cross-girder thus prevented. Such construction should in- 
variably used where the conditions require it. 


AND THE LATTER THEREON. 


This style construction, which until lately was almost universal, 
extremely faulty that there rigidity the connection, and 
the column thus made more less free-ended the top. 

has been said that harm done the column making 
free-ended, can then spring better when the thrust applied. 
Unfortunately this reasoning fallacious, because the few unfortunate 
rivets which connect the bottom the cross-girder the top the 
column tend produce fixed end, and are, consequence, racked ex- 
cessively the thrust the train. all cases the column should 


extend the top the cross-girder and should riveted the 
effective manner practicable. 
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Brackets are often seen composed couple little angles and at- 
tached their ends two three rivets. Such brackets are merely 
aggravation, and are sure work loose sooner later. Although 
impracticable compute the stresses this detail, nevertheless, 
good judgment will dictate the use solid webbed brackets riveted 
rigidly both cross-girder and column stiffen the latter and 
check the transverse vibration from passing trains. 


IGNORING THE EFFECTS BENDING CAUSED THRUST 
TRaINS AND LATERAL VIBRATION. 


The practical effects this fault can seen best advantage 
standing one the high platforms one the elevated railroads 
New York City. The vibration, means small, from ap- 
proaching train can felt when yet great distance. Some may 
claim that this vibration not injurious; but they are certainly wrong, 
for what does matter far the stress the column concerned 
whether the deflection caused vibration astatically applied 
transverse load, long the the the same 
both cases. takes metal, and considerable it, make columns 


strong enough resist bending properly, and sufficient amount 
should used attain this end. 


DIAPHRAGM WEBS COLUMNS SUBJECTED 
BENDING. 


the diaphragm web omitted such column, reliance must 
placed the lacing carry the horizontal thrust from top 
bottom. But even the lacing figure strong enough carry it, 
which unusual, wrong assume so, for the reason that one 
loose rivet connecting the lacing bars will prevent the whole system 
from acting, will also lacing bar that bent out line. Decidedly 


every column that acts beam also should have solid webs right 
angles each other. 


15.—INEFFECTIVE ANCHORAGES. 


account both rigidity and strength every column ought 
anchored firmly the pedestal that failure overturning rup- 


Te 
: 


WADDELL ELEVATED RAILROADS. 


ture would not occur the neighborhood the foot, the bent were 
tested destruction. The flimsiness the ordinary column-foot con- 
nection beyond description. 


The condition the average column foot simply deplorable. 
This caused failing raise high above the street pre- 
vent dirt from piling around it, and omitting fill its boxed spaces 
with concrete. When rusting column foot once well started, 
almost impossible stop from eating the metal rapidly. 


False ideas economy the part projectors and indifference 
the part some unscrupulous contractors occasionally cause the 
use pedestal bases altogether too small for the loads that come 
upon them, especially where the bearing capacity the soil low. 
The result sunken pedestals and cracked metalwork. figuring 
the pressure the base the pedestals not sufficient recog- 
nize only the direct live and dead loads, but necessary also 
compute the additional unequal intensities loading caused both 
longitudinal and transverse thrusts. 


relation the designing and construction elevated 
railroads something may said, although but little has been done. 
The extra cost decorating elevated structure certainly consid- 
erable, and this account projectors are chary attempting 
more than make the work strong and durable, preferring let the ap- 
pearance take care Notwithstanding this, the careful designer 
can generally manage make his construction more less sightly 
without adding materially the expense. This-the author attempted 
both the Northwestern and the Loop. for others say 
whether has succeeded not. Diversey Street and Sheridan 
Road crossings the Northwestern Elevated some extra ornamentation 
was compulsory, was put increased expense; but elsewhere 
money was expended appearance. 
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Some time before the Northwestern Elevated was contemplated, and 
while several parties were trying obtain concessions for down-town 
loop, the author made special study type structure 


28. 


for this the consideration expense cut figure. 
The result his shown Figs. 29, inclusive, Fig. 
such structure, Fig. being plan and elevation 
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single-track railroad, Fig. side elevation showing some 
the details construction, Fig. cross-section street with 


road this type, and Fig. cross-section the same road with 


29. 
double-track elevated railroad. These designs not only 
appearance, but comparatively noiseless operation and freedom from 
dripping water the people beneath the structure. Although 


r 
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line was built according these drawings, they have, notwithstand- 
ing, proved practical utility several ways and the author now 
offers them the engineering profession his idea what elevated 
railroad for large city should where expense object and 
where appearance the great desideratum. 
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WIND PRESSURES THE ST. LOUIS 


PRESENTED Marcu 3p, 1897, 


Very destructive tornadoes have fortunately been infrequent, but 
the possibility their occurrence almost any time cannot en- 
tirely overlooked the design structures great magnitude and 
cost that may exposed their action. 

May 27th, 1896, St. Louis was visited storm that 
caused loss 255 lives and the destruction property the 
amount $12 Much the damage was the result the 
direct action the wind, and few opportunities occurred deter- 
mine the intensity the wind pressures which prevail such 
storms. 

This paper presented mainly with the object placing 
some definite estimates made the author the force exerted the 
wind several structures known stability that failed under its 
action, and some further characteristic examples destruction that 


papers are issued before the date set for presentatiou and discussion. 
Correspondence invited from those who cannot present the meeting, and may sent 


mail the Secretary. The papers with full will published the vol— 
umes Transactions 
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will this even its intensity cannot defin- 
itely_measured. 

the work the tornado some detail 
the nature and action the wind destructive 


agent, further corroborated various experi- 
mental results. 
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The possible effects extreme wind pressures 
will doubt variously estimated. The author has presented some 
conclusions that appear follow logically from the evidence. 


GENERAL 


The stcr entered St. Louis from the west, progressed eastwardly 
the city some distance south the centrai business section, 


€ 
Fores 
est 
> 
Park 
| 
| IN \ 
4 
> 
f oj 
Lafayette [2 
= = 
7 
4 
= ay 
z Bridge 
| 
: 
; 
q 


jo) o# 2 4 
= o 8 ° 
a ~~. 


| 
| 
| 
: 
5 
x 
} 
is 
| 
| 
| 


The most marked feature the storm was the reduction the 
atmospheric pressure. The copy the barograph trace Fig. 
the record the self-registering aneroid barometer the 
station, and shows the general fall pressure and comparatively 
low reading during the storm. The recorded pressures shown should 
have 0.6 them, reduce the sea-level datum. The 
fluctuations before and several hours after the storm indicate the 
unstable condition and greatly disturbed state the atmosphere. 
matter general interest the barometric record the tornado 
which passed over Paris, France, September 10th, 1896, re- 
produced Fig. While noting the similarity the lines, 
necessary bear mind that while the Paris Observatory was 
directly the path the storm, the records the instruments 
St. Louis show the conditions about mile from the center action 


turbance the elements that point. 
There was barograph the Louisville 


station the day the tornado there, 
27th, 1890. 
There record the pressure the 


path the tornado except the reading 


the aneroid barometer referred Mr. 


report. This instrument was. 


the house, and the storm struck the building the index was notic 
almost opposite its usual position, pointing nearly down- 
afterwards ascertained, this wouid give areading somewhere 
between 680 mm. and 690 mm., and assumed here average 
635 mm. ‘The author has since tested this instrument, comparing its 
readings reduced pressure under air receiver with mercury 
gauge, and found the corrected pressure for readinz 685 mm. 
671 mm., equivalent 26.63 ins. the barometer locally, 


27.23 ins. reduced sea level. This would give difference 


barometric pressure ins. below the lowest reading recorded 
the time storm the Weather Bureau Station, and 2.4 ins. 
below the average reading which prevailed that point for some time 
preceding the storm, the latter reading being, however, about 0.23 in. 
lower than noon. The house had the roof and part the upper 
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walls taken off, windows broken, and the contents very generally 
blown about the winds, but this damage occurred afterward. The- 
barometer was accidentally noted, but not read, immediately preceding 
the general confusion and excitement due the extreme severity 
the storm, and the result can probably accepted with possible 
error say tenth two either way. 

While the self-registering barometers record the variations 
pressure corresponding inches mercury the gauge full- 
size the small scale the abscissas allows but approximate 
estimate the exact time occurrence the rate this 
The horizontal scale being about hours 900 minutes per inch, 
0.01 in., about the thickness line, equal minutes time. 
variation pressure requiring few minutes for its completion 
would leave the same record one taking place few seconds. 

The anemometer record shows the passage miles wind in. 
about minutes; this, little over miles passed minutes, 
rate about miles hour observed, giving, when properly cor- 
rected, actual velocity about miles per hour. The general 
direction was towards the south, into the storm center. 

There are indications strong downward component the 
wind point about 800 ft. northeast the Weather Bureau Station 
the ventilating stack* over the tunnel which the trains over the- 
St. Louis Bridge enter the city. The ventilating fan placed the 
bottom the stack, which used exhaust the smoke from the: 
tunnel, was checked and the engine slowed down from its usual speed 
revolutions per minute about one-third one-fourth 
that speed, for estimated period minutes, the 
pressure the air above. The stack 110 ft. high, ft. diameter 
and flared ft. diameter the base admit the fan; the latter 
ft. indiameter, revolves plane, and directly coupled 
the engine shaft beveled gear. opening the manhole just 
above the level the fan locate the trouble, the engineer was 
thrown across the room rush escaping air. 

The foregoing facts, coupled with the general indication and testi- 
mony strong winds from the west, north and east, with the prevail- 
ing direction towards the general center the storm, are well 


lished. There was apparent meeting heavy clouds coming from 
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opposite directions, followed general darkness and general storm 
more less violence. There were funnel-shaped clouds seen 
far the author knows. 

The general conditions which prevailed within the storm its 
height were total darkness except where relieved the lightning 
and grounding electric wires; furious wind, filled with flying 
missiles, that blew turn apparently from every direction puffs 
and gusts extreme intensity and continuous roaring noise that 
drowned individual sound; the shock and crash which must 
have attended the fall the Valley Elevator was not noticed men 
within 100 ft. the building. The time the storm occupied 
passing any one point generally given very short, though this 
would depend, course, upon the location the observer. one 
instance street car, about the center the area devastated 
the storm, the time, noted the watch, was between four and five 
minutes. During this interval the darkness was complete, and the 
wind blew successive gusts and blasts that shook the car until 
seemed continuous motion. 

The attendant confusion, terror and danger, and the immediate 
necessity looking for shelter and personal safety, rendered all other 
matters secondary importance, and, general, little known the 
storm except its results. The full extent the damage was often un- 
known, even occupants the house until the storm was over. 
When the destruction was noted, was nearly always observed 
due the successive action the wind. 

The débris, rule, offered but confused and conflicting testi- 
mony the general direction the wind. The great extent the 
destruction, the immense volume material moved, the confused 
condition due the successive blowing about the wind, and also 
the promptness with which much the material was moved and piled 
corporations and citizens clearing the streets and their 
property, largely destroyed the value any deductions the 
cessive action the wind. 


The great bulk the material was carried only distance, 

from few feet several hundred, and there was apparently marked 
that carrying power the wind frequently 
found tornadoes. This may have been due the difficulty 
identification, any object carried long distance would scarcely 
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missed where came from and not noticed recognized where 
fell, such fact would probably known only few persons. 

There are members this Society St. Louis who, either from 
personal experience the tornado from immediate opportunities 
noting results the destruction their homes, can give more 
detailed account results than can possibly done the author. 
record the evidences extreme velocity pressure the wind, 
which there were innumerable instances, would special inter- 
est well verified. One evidence afforded piece pine plank 
driven the wind through the web plate girder the 
approach the St. Louis Bridge, East St. Louis. The uncertainty 
whether the plank was detached piece was fastened 
heavier frame the moment impact precludes even the most ap- 
proximate estimate force velocity. 

general inspection the buildings brings out the following 
average characteristic features. The extreme force the wind was 
generally confined upper stories and roofs. 


The intensity this 
force must have been extremely 


not only exerted 


properties, but single building. There 


general evidence the destructive force being exerted from the 
inside. 

The total number buildings destroyed seriously damaged 
the storm the city St. Louis, shown the records the 
Assessors’ office, 263. these 321 were totally wrecked. The 
number houses slightly damaged that can repaired average 
cost $75 249, making total 515. 

Aside from actual inspection, only photographs can convey any 
adequate impression the appearance these wrecked buildings. 
The church Fig. Plate has been selected average example 
maximum destruction, both intensity and area covered, the ex- 
treme destruction being generally very much localized. Instances 
entire physical destruction are very few and nearly always due 


collapse account very old and weak construction; general the 


confined the roofs and upper walls the houses. The 
building the foreground and the one the right, Fig. Plate 
and the church Fig. Plate are cases partial destruction 


presented show some characteristic results the action the 
wind. 
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The general maximum destruction covers area from 000 ft. 
ft. wide and nearly miles long, lying immediately south the 
central part the city St. Louis and extending across the river into 
East St. Louis. There was addition much damage several directions 
towards the west and various places sides this area. With the 
exception line factories and industrial plants near the railway 
the north and the river the east, almost the entire area affected St. 
Louis used for residence purposes. comparatively small section 
the western limit and around Lafayette Park built with costly 
private residences. The rest the buildings are the cheaper class 
brick dwellings, flats, tenements, and small factories, two and three 
stories high, built the solid rows common large cities, with only 
church, school large commercial building standing 
above the general level. The western section comparatively new, 
the eastern part from thirty sixty years old, with some buildings 
along the river front that are still older. 

Tables Nos. and show approximately the character the build- 
ings and the extent the damage part the district where the 
effect the tornado was greatest. The district for which this data was 
compiled, extending from Broadway Avenue and from 
Chouteau Avenue Russell Avenue, enclosed heavy lines the 
map, Fig. and divided into six sections. from 4000 ft.’ 
-wide, and 9000 ft. long, covering area 1.33 square miles, 
and divided into 183 city blocks about 260 300 ft., double that 
size. The entire area almost solidly built up, having total number 
090 buildings, average about per block; there are but 
blocks having houses less per block. 


No. 


Ratio OF DaMaGE TO ToTaL VALUE OF HOUSE. 


Per- Per- Per- Per- 

No. No. cent. No. cent. 
$1 500 and less.. 488 31 | 422 27 7 125 8 | 1537-100 
$1 500 to $3 000.. 812 47 317 +18 6 52 3 | 1729 100 
$3 000 and over.. 390 42 | 145 18 * | 8 2 . 824 100 
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No. 


No. 
Block. 
Per- Per- Per- Per- Per- 
No. No. cent.| No. No. No. 
22 91 18 237 «47 120 24 38 7 21 507 
16 26 7 125 36 1144 23 | #52 15 31 9 | 384 
38 233 332 135 19 18 2 16 2 723 
42 185 27 238 «8643 157 §=23 | 25 4 17 3 672 
35 384 «433 502 42 157 14 | 63 5 47 4 1 153 
Total 183 {1054 26 (1690 41 884 22 267 7 195 5 4090 


Table No. the buildings are grouped according their value; 
Table No. they are given according locations. Sections and 
embracing Lafayette Park and the adjacent property, show the heaviest 
destruction. Assessors’ lists from which the tabulations were 
made show that the 195 buildings totally wrecked are distributed 
blocks; that these blocks have each only one house totally de- 


stroyed, and the other blocks have each from two ten houses 


totally destroyed. The 1054 houses not seriously injured are dis- 


tributed over 153 blocks, there being blocks which house 
escaped. blocks only one house each escaped serious 
damage; blocks one-half the houses, and blocks three. 
fourths the houses, each escaped. Throughout the path 
the storm the buildings and wreckage show evidence extreme and 
sudden variations the intensity the wind pressure, striking 
example this isa little pavilion left standing Lafayette Park, 
slight elevation above the general level point where the broken 
and uprooted trees show the full force the storm. straw-thatched 
roof held light wire netting and perched six uprights planted 
the earth and stiffened few rustic braces, would seem most 
inviting mark for the wind, but except for some damage due the 
falling limbs adjacent trees, stands uninjured. 


THE WIND. 


The St. Louis main damage sustained the St. Louis 
Bridge was confined the upper section the masonry approach im- 
mediately adjoining the east abutment the bridge proper. 
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The details the construction this part the bridge are shown 
Fig. structure double decked, the highway floor, which 
the full width the bridge, being carried immediately above the rail- 
way tracks cross-girders resting the masonry side walls. These 
walls are ins. thick, and are pierced arched openings, leaving 
row pillars ins. square, spaced ft. ins. between centers.. 
The masonry built sandstone, and all first-class dimension 
work, all the blocks being the full thickness the wall and laid with 
the bond shown the drawing. 

The highway floor timber carried iron cross-girders. The 
sidewalks are ft. wide, built 3-in. planking, supported 
3x14-in. stringers, with line 7x14-in. stringers the out- 
side, which the iron bandrail securely bolted. The roadway 
ft. wide, and consists cypress block paving, ins. deep, laid 
3-in. cypress planking carried lines 14-in. pine stringers. 
The planks are laid crosswise the structure two 17-ft. lengths, 
bringing all joints the center line, and are spiked the stringers. 
The latter are lengths two panels, and laid with lap joints. Six 
lines these stringers are secured each the iron cross-girders. 
two }-in. bolts with special washers. 

The iron girders carrying the floor are centered over the pillars 
the side walls. Seven these girders near each end were heavy 15-in. 
rolled supported their central points longitudinal 
girders, one each end, which they were fastened braces. These 
longitudinal girders were ins. deep and were supported posts 
from the railway floor beneath, except the west end the west 
girder, which was seated narrow recess cut into the masonry 
abutment for that purpose. Although the girder extended ins. 
into this pocket, and the latter was ins. deep, there was abrasion 
any kind the stonework. The girder must have been raised 
out the pocket straight lift, this being possible, the 
fastenings the floor the iron girders were sufficient strength 
raise the weight the latter. The 15-in. each weighed 
about 3000 lbs. and the loagitudinal girders each 13000 lbs. 
provide clearance ani headroon for the railroad 
tracks, the seven girders near the center were made span the full 


distance. They were built beams with 27-in. webs, and weighed about 
000 each. 
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During the storm rush wind from the northwest carried away 
200 lin. ft. the highway floor with the girders attached, and over- 
turned both sidewalls for length 180 ft. The highway floor for 
distance 100 ft. the main span immediately adjoining this 
section was disturbed the wind, the sidewalk being carried away, 
and the north half the roadway being lifted and partly moved out 
its place. The extent the damage the arcade indicated 
view taken from the south side looking northwest, several days after 
the storm, the trestle work the right being temporary support 
for the roadway process erection. 


Fia. 


The following computations the stability the structure are 
made for two assumptions. First, that the floor was lifted, and then 
the walls overturned separately. Second, that the walls were over- 
turned together with the full weight floor upon them. each 
case the wind assumed act right angles the face the 
wall. The weight the sandstone was found the actual weighing 
two blocks 140 Ibs. per cubic foot. The cypress timber 
from average several planks was found weigh lbs. per 
foot The pine was assumed lbs. per foot 
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The overhang the coping and sill-course brings the center 
gravity the wall near the outer face. This very markedly increases 
the stability against falling inward and reduces against falling 
outward. 

The general dimensions and details one panel are given Figs. 
5,6and7. The weights, area exposed and centers gravity have 
been computed from data given there. The limiting position for the 
center pressure taken in. from the edge the stone shows 
very little crushing. 


Floor Lifted and Walls Overturned Separately. 

estimating the weight the floor, the handrail included 
the weight the sidewalk, and the girders that the roadway. 
This gives the following weights per square foot surface: 


Sidewalk, including handrail.............. 22.1 per square foot. 
Roadway, end panels—timber........ 43.1 
girders........ 


Roadway, center panels—timber 


girders..... 


Stability Walls. 
Let total wind force per panel. 


per square foot. 
(a) North Wall. 


Moment overturning 8.68 


For equilibrium 261 Ibs. 


8.68 


South Wall. 
11.65 


Moment overturning 8.66 


921 
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Wall and Floor Overturned Together. 


The equations will assume their simplest all forces are re- 
placed their equivalents acting the line the top the walls. 

This will involve: 

First.—Computing the stability each wall due its own weight 
and the weight the floor resting upon it, and finding the equivalent 
horizontal reaction the top the wall. 

Second.—Computing the total wind forces acting all exposed 
surfaces, and finding equivalent force concentrated the line 
the top the wall. 

Equating these quantities will give the result sought. 

the area the south wall can acted only part the 
wind which passes through the openings the north wall, the effective 
pressure must reduced appreciable but uncertain quantity. 
The coefficient reduction 0.8, commonly used computing the 
wind pressure leeward trusses bridges, has been used this 
case. the actual shelter probably more than that, the use this 
coefficient will underestimate the pressure and give final result too 
small. 

The values for center and end panels are separately com puted, since 
the dead load floor coming the wall different each case. 

Let the wind per square foot. 

force total wind pressure acting top 


wall. 

reaction top north wall equivalent its total re- 
sistance. 

reaction top south wall equivalent its total re- 
sistance. 


Computations for Center Panel. 


Stability the Walls. 
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Force the Wind. 


8.68 

13.5 
8.66 


Against north wall, 56.0 


floor 21.5 


For equilibrium (1) (2); 042 93.1 
lbs. per square foot. 
End Panels. 


For the end panels the only difference lies the weight the floor 
resting walls, which 600 lbs. place 200 Ibs. per panel. 
Making this change, the above equations will give the value 52.7 
per square foot. 

the decking assumed act horizontal girder distribut- 
ing the forces uniformly, then the average for the fourteen end and 
seven center panels becomes 56.7 lbs. per square foot. 

The amount material actually moved the wind was 580 tons 
masonry and 280 tons flooring and girders, total 860 tons. 

The preceding values, 58.2 per square foot, the north wall 
acting alone, from 52.7 lbs. per square foot for the entire 
structure acting unit, are the static pressures which, exerted, will 
just put the material balance alone. Consider- 
ing that some additional concentration force was necessary each 
end tear the material loose from the rest the structure, and also 
some additional force was necessary overcome the inertia the 
total mass and set motion, fair assume that the total press- 
ure exerted must have been least lbs. per square foot. 
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The masonry the north wall fell over the tracks. Four 
the heavy girders and some planking remained the track floor. 
The masonry the south wall and most the iron work was lying 
the ground within ft. the structure. The timber the floor 
was scattered along the river front for distance 400 ft. The 
construction the floor would naturally cause hold together 
sections about ft. that would float the wind some 
distance and carry the girders with them till the fastenings broke. 
One the heavy girders was carried distance 120 ft. from its 
original position, and section handrailing was found about 
ft. from the bridge. 

addition the damage the east arcade, section the timber 
floor 150 ft. long the center span the bridge was torn and car- 
ried away the wind. was the same for the floor 
over the arcade. 

These facts and figures show that the center the bridge for 
distance 150 ft. the wind must have exerted lifting pressure 
over lbs. per square foot; that the east end the bridge the wind 
must have exerted force equivalent uniform static pressure 
least per square foot over area least 180 ft. long ft. 
high. 

more probable, however, that the area destructive pressure 
was more than ft. high, and that the pressure was not uniform, but 
maximum near the center and less the sides. The disturbance 
the bridge floor and destruction the east tower would indicate width 
about 300 ft. 

Brick Chimney.—The power plant the Union Depot Electric 
Railway Company located near the southwestern part the area 
maximum destruction shown the map, Fig. The effects the storm 
this place are indicative both the extreme intensity the wind 
pressure and the sharp variations this intensity short distances. 

Fig. Plate engraved from photograph looking northeast 
over the carsheds toward the chimney. 

The chimney fell over toward the north the engine and dynamo- 
house, cutting into two sections. The part toward the east was 
blown down and totally wrecked the wind; the section the west 
was almost entirely uninjured. The boiler-house was unroofed and 

its walls partly destroyed; the carsheds were completely wrecked, 
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while the machine-shop was but slightly damaged. All these build- 
ings were the usual type construction employed for such pur- 
poses, consisting merely side walls and roof carried posts 
trusses. Buta small part the pressure exerted overturn the 
chimney would have completely demolished every one the buildings. 
The construction the chimney shown with details and dimensions 
Fig. consisted outer shell built selected, hard-burned 
dark red brick laid mortar equal proportions one part Port- 
land cement two parts sand, and one part lime two parts sand. 
The bricks were laid with push-joints under inspection, and all joints 
were well filled. 

The inner core was built aring 4}-in. fireclay brick, reinforced 
the lower section aring hard-burned red brick. The firebrick 
were laid fireclay. Each shell was finished the top cast-iron 
cap ft. deep, metal, secured the brickwork bolts. The 
inner shell was separated from the outer varying distance; the 
dimensions the drawing give this distance minimum ins. 
the top, and the same ft. below the top where the section 
changes. This annular space would probably vary somewhat actual 
construction. The inner shell was stayed brackets built into the 
outer shell intervals ft. There were six these brackets 
level, each having face about ins. 

The upper section this chimney, about 110 ft. high, was over- 
turned the wind. The portion left standing varied from 
ft. height, shown the line With the exception several 
vertical cracks was such good condition that after taking down 
about ft. the brickwork, the chimney was rebuilt the remain- 
ing section, The cast-iron shells forming the caps the chimney 
were shattered the fall, and the fragments lay different places; 
they were probably blown about the wind. Some the largest 
sections were found cellar just inside the line the building and 
100 ft. from the chimney. Most the débris fell the engine-room 
between the base the chimney and the street, and part the 
south the chimney. The tightning-rod was thrown forward across 
the street. Almost immediately after the fall the chimney, the wind 
veered around and blew the opposite direction. 

The change section from 17} ins. ins. thickness level 
makes this point comparative weakness. This, taken con- 
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nection with all other facts, renders probable that the chimney 
failed the crushing the brick masonry the extreme leeward 
side just above the section due the concentration pressure 
that point, and overturned bodily; that the rupture the walls 
shattered the brickwork for some distance, and that the shifting wind 
blew off the loose fragments down the line scattered the 
débris about the base. 


Stability Chimney. 


The following computations have been made, closely possible 
accord with actual conditions, find the least force which must 
have been exerted the wind cause the failure the chimney 
the section Theassumptions made for this purpose are: 

I.—That the joints can take tension and that when the center 
pressure has reached its limiting position, the joints have opened from 
the windward side diagonally across the base the chimney, leaving 
wedge above the line which does not take part the movement 
the upper section. 

the mortar has sufficient coherence hold the upper 
section shape till has passed the point equilibrium. 

the weight red brick masonry 115 lbs. per cubic 
foot, and the weight firebrick 120 lbs. per cubic foot. 

IV.—That the brickwork will not fail crushing till the pressure 
has reached value tons per square foot, about 700 
per square inch. wide range value assumed for the crush- 
ing strength has little effect the final result this case, will 
seen hereafter. 

the effective air pressure cylinder 0.54 much 
plane surface whose area equal that the diametral section 
the cylinder. The valuation this coefficient the most uncer- 
tain element the problem. variously given from 0.5 0.6, 
range nearly per cent. designing new work sufficient 
assume safe value, but the present instance essential have 
nearly the true value this coefficient possible. The value 
0.54 has been taken representing nearly mean between the latest. 
values determined experimentally entirely different methods. 
Professor Kernot experimenting with models placed delicate 
movable carriage front air blast has found this value 
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0.50, while the experiments Irminger made with hollow models 
placed air duct, means which the actual pressure all 
points the surface the cylinder was determined, gives the value 
this coefficient 0.57. 


Computation for Outer Shell. 


Let pressure wind per square foot. 
total force the wind against section overturned. 
total weight section chimney overturned. 
lever arm weight distance from center gravity 


Overturning Force the Wind. 


Total area diametral plane above 386 sq. ft. 
Effective area 293 sq. ft. 0.54 698 sq. ft. 


Resistance Chimney. 


Total brickwork above 871 cu. ft. 


Total weight overturned 427 000 


Distance center chimney center gravity wedge base ft. 


500 


Distance center chimney center gravity 


0.2 ft. 

Assuming center pressure fall center outer shell, 
ins. back from face chimney, gives 7.33 ft. from center chimney 
center pressure. 

Then 7.33 0.2 ft. 7.18 ft. 


40= 
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Moment resistance =427 000 7.13 044 500 ft.-Ibs. (2) 

79.0 lbs. per square foot. 
698 

The deduction the wedge the base makes difference 
the result; that is, the entire chimney above assumed hold 
together and resist overturning, the value becomes lbs. per 
square foot. 


Making the customary assumption that the pressure distributed 
uniformly varying rate, can graphically represented, 
Fig. 10, hollow wedge, the volume which equal the weight 
and the base and altitude such that the center gravity the 
wedge must coincide with the position assumed for the center 
pressure the load this case ins. from the edge the wall. 
The direct mathematical formulas for the hollow wedge are quite 
intricate and difficult application, particularly for small segments, 
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The values given here were found successive trials. drawing 
the plan assuming the width the base the wedge, 
and dividing the latter into small vertical prisms, the volume and 
center gravity, terms the pressure the extreme edge, can 
readily found use slide rule, with error less than 
per cent. Varying the base successive increments, few trials will 
not only give the desired results, but also show more clearly than the 
formulas the change these results due changing the assumed 
data. For the center pressure assumed, ins., from the face 
the wall, the wedge was found have base 1.3 ft. wide, and 


area 7.15 sq. ft., and the pressure the extreme edge was found 
213.5 
7.15 


2.33 times the average pressure, 2.33 69.5 tons per 
square foot. 

small variation the position the center pressure will 
make great difference the theoretical pressure the extreme 
edge. moved toward the center 0.1 ft., the maximum pressure 
becomes 53.9 tons per square foot; and moved toward the edge 
the wall 0.08 ft., the maximum pressure becomes 87.8 tons per square 
foot. total variation, therefore, only 0.18 ft. the position 
the center pressure, and consequently the length the lever 
arm, making difference only 2}% the computed wind force, 
will change the maximum pressure the extreme edge the brick- 
work from 53.9 tons 87.8 tons per square foot, variation per 
cent. The limit assumed this particular case for the crushing re- 
sistance the brickwork can therefore have but little effect the 
final estimated wind pressure. moreover improbable that the 
pressure will vary from tons zero the short distance 1.3 ft. 
For such extreme weight small areaa slight compression 
the mortar will quickly redistribute the pressure more uniformly, 
giving much lower unit pressure than found the formula. 

The total weight the inner shell core above the line 
tons. computation similar the preceding one shows that 
this weight will held equilibrium external force 600 
applied 56.1 ft. above This equivalent uniform pressure 
24.8 per square foot over the effective surface exposed the 
wind. 

The value placed the core estimating the ultimate 
strength the entire chimney uncertain. Although the design 
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new chimney entire dependence should placed the outer 
shell, evident that the latter cannot actually overturned unless 
the core taken with it. The extent which the possible resistance 
the core will effective the moment when the outer shell 
brought the point failure will depend upon the efficiency 
the brackets, the distance between the shells the top, and the rel- 
ative stiffness each shell. 

The brick chimney under extreme lateral forces can- 
not definitely computed. will depend upon the elasticity brick 
and mortar under compression the leeward side, and upon the open- 
ing the joints the windward side. any movement the joints 
Bwill lateral motion seven times that amount 
the top, quite probable that the outer shell will brought 
bearing against the core case the brackets not prove efficient. 
From such approximate computation the stiffness the shells the 
case will admit, the author assumes that least one-fourth one- 
half the possible resistance the core must taken into account, 
pressure from lbs. per square foot must added 
the resistance the outer shell. This gives total 
lbs. per square foot necessary hold the chimney just the point 
equilibrium. this must added some additional pressure over- 
come the inertia the mass and set motion. 

The preceding data and computations show that the wind must 
have exerted this locality force equivalent static pressure 
excess lbs. per square foot over area least ft. 
wide 110 ft. high. The total material moved was 321 tons. 

probable that the pressure was not uniform, but greater near 
the top. also possible that the chimney was overturned either 
successive gusts wind whose period recurrence was timed 


the former case the actual pressure the wind might much 
less, the latter would more than that given the above 
figures. 

The Valley Grain Elevator.—The largest and heaviest single object 
that was moved the wind grain elevator standing the east 
shore the Mississippi River about the south line the path 
the storm. This building the usual type elevator construction 
and shown outline and general dimensions Fig. 11. The heavy 


the oscillations the chimney one sudden and intense blast. 
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lines indicate the present position the wreck seen Fig. Plate 
and Fig. Plate IV; the light lines indicate its position before the 
storm. The upper part the building cupola was about ft. 
wide ft. high, and extended the full length the building. 
consisted framework timbers supporting series partial 
floors which were located the machinery, bins, scales, 
chutes, etc., which constitute the operating mechanism grain 


- 


- 


11. 


elevator. The binwork lower section the building proper 
ft. high, ft. wide, and about 200 ft. long. divided into 
bins about ft. square series ten longitudinal and nineteen 
cross-walls built 10-in., 8-in. and 6-in. planks, laid flat each 
other and securely spiked together. These walls form effect 
series deep wooden girders intersecting and interlocking into each 
other and forming huge box great strength and rigidity. Im- 


q 
4 
H 4 
{ 
™ 
| 
=| 
| 
| 
<= 


Papers. BAIER TORNADOES. 


mediately underneath each outer and cross-wall 16-in. timber 
sill, which fastened and forms part the wall above it. The 
sills and the entire structure are carried the girders,” 
running under each longitudinal wall and supported turn 
14-in. vertical posts, one under each point intersection 
these main timbers. The posts rest substantial foundation 
stone walls and piers. The details posts and bracing are shown 


PINE 


Twin 
GIRDERS 


LONGITUDINAL SECTION SECTION 


Fig. 12. The posts are reinforced 12-in. side and diagonal 
pieces shown the cross-section, which act partly braces for lateral 
stiffness and partly additional supports the sills when the bins 


are fully loaded. Batter posts are used bracing the longitudinal 
direction. 


The wind blowing from the west pushed over the entire structure 
with its supports and tore off and overturned the framing and contents 
the cupola down the level the bin floor. The building was 
moved towards the east 19} ft. the south end, and 18} the north 
end, and towards the north about ft. the distance from the 
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bottom the posts the sill was ft. ins., the building moved 
sideways but little more than the distance fell, the path motion 
probably being nearly the circle, having the height sup- 
port its radius. The binwork, somewhat racked and plumb, 
resting the foundation and overhangs the east wall, shown 
Fig. Plate III, from photograph taken from the northeast corner 
Fig. Plate IV, view taken fromthe southwest. The face the 
building was originally above the stone foundation wall and nearly 
line with it. The timbers showing above the wall the left-hand end 
the plate formed the outer row supports. 

This elevator was built 1883, and records showing details 
construction were accessible. The dimensions the binwork and 
supports were obtained measurements taken from the wreck; the 
cupola was assumed the same that other elevators simi- 
lar construction and dimensions. The building was empty the 
time the storm. The estimated dead weight the structure 
about 500 tons, with possible error several hundred tons either 
way. 

The uncertainty the exact height the cupola, and the exact 
weight the total building, and particularly the indeterminate value 
the bracing, renders definite estimate the wind pressure impos- 
sible. The bearings the sills the longitudinal girders, and the 
latter the posts, were unsecured any way except the friction 
due the weight. The 12-in. uprights were fastened the post 
single bolt, and the diagonal pieces were toe-nailed hold them 
place. 

The maximum resistance due the weight alone will brought 
into action after some movement, causing some inclination the 
posts, has taken place and has thrown the bearing the leeward edge 
the base and towards the windward edge the top the post, 
giving effective lever arm possibly Then 


Moment resistance 7000000 833 000 ft.-lbs. 
Total wind force 500 lbs. 


Exposed area 115 200 000 sq. ft. 


Pressure per square foot 
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The evidence the resistance offered the bracing seen the 
crushing the fibers the yellow pine sills. The diagonal pieces 
crowding against each edge the upper horizontal timbers have 
many instances crushed the latter into the underside the girders, 
leaving indentation triangular shape, in. deep, maximum, 
shown Fig. 12. The exact value this resistance indetermi- 
nate, but would materially increase the wind pressure necessary 
move the building, making probably more the square foot. 

would seem reasonable conclude that this case the wind 
must have exerted force equivalent static pressure least 
lbs. more per square foot over area least 200 ft. 
long 110 ft. high. probable, however, that the pressure was 
not uniform, but was double this amount more against the upper 
part the building. The slight movement the building toward 
the north, and the greater lateral displacement the south, end would 
indicate diagonal direction the wind and heavier pressure near 
the latter end, while the fact that the brick building used engine- 
room standing the south end was entirely uninjured the wind 
would indicate that the pressure was varying and greatest near 

The grain elevators located along the river front have all suffered 
more less, owing their height and exposed condition. four other 
buildings the cupolas were overturned and completely wrecked. One 
these buildings showed indications racking, though partially loaded 
with grain the time. another elevator, building 350 ft. long 
and the same general construction that described, except that 
was braced more effectively with the batter posts the transverse sec- 
tion, there were evidences that the building had been partially moved 
out place and settled back again. The plumb posts the extreme 
leeward side were moved outward the bottom for half the length 
the building, the displacement being ins. about the quarter point 
and varying nothing middle and end the building. Onthe 
windward side many the batter posts had fallen out place and 
were found the floor. Several sections the cupola the end 
were torn away. The great length and stiffness this building proba- 
bly prevented being pushed over its supports. The equiva- 
lent pressure was least lbs. for length 100 ft. building. This 
elevator parallel and north the bridge, and the wind was from 
the north the same direction the bridge. 
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Mercantile damage wrought some the large 
and substantially constructed buildings, which there were only 
few the path the storm, will convey some further impression 
the force the wind, even cannot estimated. 

ft. wide 126 ft. long and six stories high, built with heavy exterior 
walls and with standard mill construction the interior. The full 
wall shown the illustration faces west; the east face similar 
construction the south front. The brickwork the top story was 
ins. thick the full wall, ins. the pilasters between the windows, 
and was all laid mortar lime and Louisville cement. was built 
three years ago, that the mortar had ample time set. The roof 
was constructed double thickness planking with air space 
filled with mineral wool, and was furnished with extra heavy tar 
and gravel covering. was carried beams supported 9-in. 
uprights, and would probably weigh about lbs. per square 
foot. 

The entire sixth-floor walls were demolished and the roof lifted and 
carried off the wind, part falling and crushing the one- 
story building immediately adjoining the west. The wind evi- 
dently blew into the east windows and lifted the roof, nearly 
all the posts, with the cast bearing-plates still top them, were 
left standing place; the first row can seen the illustration. 

second example the damage done substantial building 
given Fig. Plate which shows the south wall the upper 
four stories blown out the difference pressure the air the 
inside and the outside the building, the material the walls all 
falling the outside. The walls were ins. thick the fifth and 
sixth stories, and ins. the third and fourth stories; the pilasters 
which supported the floor girders were ins. thick. The building 
was erected about eight years ago. With the exception the parapet 
other serious damage. 

Another instance brick wall blown out difference press- 
ure occurred the elevator building one the large brewery 
plants, brick shell, constructed around the grain bins, having its 
walls stayed slip anchors fastened the sides the 
wooden bins. The end wall, ins. thick, ft. wide, and about ft. 
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high, was forced out its entire height. The brickwork this case 
laid Portland cement mortar, and was excellent quality. The 
débris showed large sections brick masonry still bonded solidly to- 
gether, the wall evidently breaking through the bricks readily 
the joint. 

Fig. Plate shown the framework group three 
mercantile buildings various stages construction, about they 
appeared the day the storm, the view being taken sometime 
previous. The buildings are four stories and basement height, about 
110 ft. wide 250 ft. long, situated end end one line, and partly 
separated open courts. The outer walls are heavy brick masonry 
the interior consists skeleton framework cast-iron columns and 
steel beams. The metal-work was completed, except the beams 
the outer panels the upper floors, which were necessarily 
omitted until the walls were brought the proper height. The 
framework the building the foreground, some 200 500 tons 
weight, was completely wrecked the storm, the view Fig. 
Plate VI, showing the result. The building the extreme end had 
the upper two three stories wrecked, while the frame the center 
building escaped uninjured. 

The floor plan the building was the customary design, the 
essential features being shown Fig. 13. consisted longitudinal 
girders two 15-in. fastened together with the usual cast 
separators. The trimming joists were 15-in. and the floor 
beams were 12-in, coped and framed into the girders 
flush top. the outer panels 15-in. trimmer, adjacent 
the wall and framed into the 15-in. trimming joists opposite the 
column connections, carried the headers, which otherwise would have 
rested directly over the windows, the brick walls. All connections 
were made with standard connecting angles, with five 
holes each leg, which came shop-riveted the end the 12-in. floor 
beams. The field connections the girders all interior points were 
necessarily made with long bolts; all connections the outer panels 

adjacent tothe wall were riveted, bolts and rivets being in. diameter. 
The cast columns were fastened each other four bolts 
through heavy flange lugs each joint, the girders and beams being 


‘supported brackets and bolted through their webs vertical lugs 
the columns. 


The details the wreckage, representing, they do, drop test 
full-size members unusually large scale, present some points 
interest regard the behavior the material under extreme 
conditions that have direct application some details customary 


practice the steel framework high buildings, and are therefore 
given some length. 


s 


THESE JOINTS RIVETED 


TRIMMING 


13. 


The roof beams and girders which fell top the wreck were 
subjected shock except that due their own weight, and were 
nearly all good condition. The floor beams the various floors, 
being caught between falling columns and girders, were badly bent 
and twisted. The author was informed that number the beams 
had the flanges cracked, and personally saw several beams broken off 
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the ends, the fracture beginning the end the coped top flange 
and extending diagonally across the web and bottom flange, shown 
Fig. 14. common method failure shown Fig. 15; the 
flange the beam, probably due blow coming one edge, 
doubled almost into the line the web, and both are deflected sideways. 
careful inspection numerous cases extreme distortion similar 
the last failed show any cracks the metal. 

striking fact noted throughout the work clearing the wreck 
was the superiority riveted over bolted connections when the joints 
are subjected strains from bending, twisting wrenching, such 
they might called resist the column connections high 
building. most the roof beam connections, and some the 
joints the floor where the beams maintained their relative position, 
the bolts were good, but wherever the beams were twisted out 


15. 
position, the bolts invariably failed. Fully two-thirds three-fourths 
all the bolted connections were either broken apart weakened 
that the beams could easily pulled apart. The riveted joints, 
the other hand, made much better showing. The floor beams the 
outside panels the first and second floors were nearly all place, 
and the joints riveted the ‘time the storm. These beams were 
caught beneath the falling material the upper floors and were 
dragged down against the side wallin such way twist most the 
beams and girders out line and position. Although these joints 
were thus subjected the severest test any the structure, yet 
nearly every instance they hung together and required the rivets 
cut out before the wreckage could cleared. The line tail trim- 
mers the second floor can clearly seen against the wall shown 
the right-hand side Fig. Plate VI, which view the wreck 
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taken shortly after the accident, Fig. Plate VI, view taken: 


during the clearing the wreck. 

various times during the clearing the wreck the author made 
detailed examination these joints, containing total 735. 
rivets. average, least, three rivets out the fifteen 
each joint were strained tension, there were 149 rivets this num- 
ber that were put severe test. Fifteen these rivets, about 
10% the number, were found with the heads off broken the 
body, and seven were noticed that had been elongated one side 
much The maximum number that failed any one joint 
was three, and every instance the rivets that were broken ex- 
cessively distorted were row. three places the material 
had been violently wrenched that both connecting angles were torn 
apart the root the angle, and the beams pulled entirely away 
from each other, and two other instances one the angles was 
torn apart; otherwise the girders hung together the riveted joints 
continuous sections. instance was connecting angle torn 
entirely off from any beam which was riveted. 

Plate VII shows some the distorted rivets, broken bolt, 
which characteristic specimen, and half one the connecting 
angles that was torn apart. The last was still attached the web 
the beam the three rivets, about the position shown the 
illustration. The rivets were still sound and were cut out clearing 
the wreck. Evidently the angle, when pulled away from the beam, 
split the rivet holes and pulled over the rivet heads, which were 
somewhat eccentric and did not have their full grip, acting much like 
soft paper torn from board which nailed. 

most the joints the beams were bent around toward the girder 
sketch joint the connection 12-in. header the 
tail trimmer, made from measurements taken the center line the 
and characteristic the condition great many 
these connections. 

The bottom flange the being very stiff laterally, maintained 
its line, but the web, which was already weakened coping the top 
flange, was split away from the bottom flange and bent sharply. The 
connecting angles were distorted shown, and the web the 
0.41 in. thick were drawn much in. out line. The 
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rivets these connections were all sound and had cut out. 
The rivet holes the distorted webs the beams generally showed 
cracks the edges the convex side. 

course impossible deduce any quantitative results from 
test material made under such conditions, but the number 
pieces, the diversity conditions and the general uniformity re- 
sults furnish some definite average values the relative strength 
few structural details when brought the point failure. 

Considered reference the particular instance and type 
structure which they were observed, these facts have application 


16. 


whatever. Any standard floor-beam connecting angle probably 
ample strength subjected only such treatment will receive 
But the accident subjected some these connections 
such strains rivets, angles and bolts are often expected resist 
other places, the steel framing and column connections 
high office buildings, some deductions have been drawn with reference 
their application where they may seem appropriate. 
The facts observed show conclusively: 


That for any twisting, wrenching bending strain rivet 
far superior the ordinary }-in. bolt. 
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That the tension value three steel rivets 
distort the web 15-in. 41-lb. in. out line without 
failure the rivets, and also far excess the bending resistance 
the metal connecting angle. 

That tension strain transmitted across the root angle 
from one leg the other will cause bending and distortion the 
angle and bring eccentric tension strain the nearest line bolts 
rivets, and that under such action, angle light in., the 
second row rivets will not act till the first row has failed. 

That eccentric tension strain will readily cause fail 
bending breaking the thread, while the steel rivet will stand 
considerable distortion without failure. 

That well-riveted joints steelwork will stand, even under jar 
and shock, excessive amount abuse and distortion before actu- 
ally separating into individual pieces. 

These facts are entirely accord with theoretical analysis and are 
recorded here because they are facts, and because they apply directly 
what might called some the structural work. 

The rivet tension has always been object suspicion and 
distrust; would seem consistent equally discriminating against 
some other details often used; notably the bolt tension, the dia- 
phragm plate resisting thrust tension, and the thin connecting angle 
under cross-tension strain. 


THE WIND AND THEORY TORNADOES. 


While measure the force the wind the first considera- 
tion the engineer, the application this force, and the more imme- 
diate influences and causes governing it, follow closely point in- 
terest. The volume destruction and the many apparent vagaries 
the destructive agent will justify brief résumé such experimental 
knowledge seems have direct bearing the subject, particu- 
larly some the results obtained from laboratory tests models 
seem find confirmation the full-size test applied Nature the 
buildings. 

Wind has been defined merely the flowing away air from 
where there surplus where there deficiency.” All winds 
from the lightest breeze the most disastrous hurricane take their 
rise irregularities the distribution the atmospheric pressure, 
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whether these irregularities originate the temperature aqueous 
vapor. The velocity the wind, and, consequently, the force exerted 
it, must depend largely the difference the atmospheric pressure 
any two points and the distance between them. 

The relation between the flow air and the pressure exerts 
surfaces exposed its action expressed the generally accepted 
the velocity miles per hours, and constant, affected tem- 
perature and barometric pressure, which must determined 
experiment. Notwithstanding the many careful and elaborate experi- 
ments made determine verify this general formula, the value 
assigned the constant covers wide range. The United States 
Weather Bureau has adopted the value making the 
formula 0.004 generally accepted value 0.005, while the 
experiments Whipple and Dines England give the value 0.0029, 
variation nearly either way. 

the valucs this constant have nearly all been determined from 
velocities not over miles per hour, and is, moreover, the 
general opinion nearly all investigators that the law pressure- 
velocity variations found experiment with whirling machines 
correct only within the range speeds covered those experiments, 
the values deduced from the lower velocities not being safely applic- 
able higher velocities, follows that any formula must accepted 
giving only very broad average result for velocities about 
miles per hour, and only the most general approximation for veloci- 
ties much higher. 

Any formula expressing the relation between the pressure and 
velocity the wind must based the assumption that the air 
flows current. All experiments the open air show 
that the actual conditions are far different, and the great diversity 
the observed results due largely the continued and rapid fluctua- 
tions the velocity the winds. The extent which this gusty nature 
characteristic the wind all times and the allowance made 
for when using the formula convert wind velocity into pressure, 
appears more clearly the detailed results the experiments made 
Professor Marvin Mount Washington, determine the 


See Wind Pressures Engineering Construction,” Bixby, Engineering News, 
March 14th, 1895, 
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value the constant the formula now use the United States 
Weather Bureau. 

The pressure exerted the wind plates respectively sq. ft. 
and sq. ft. area were carefully measured delicate self-record- 
ing mechanism for velocities ranging from miles 48.5 miles per 
hour. the wind was measured the standard Robin- 
son anemometer placed about ft. higher than the center the pres- 
sure plate and recorded electrical contacts every fifty revolutions 
the cups, equal one-tenth mile wind movement. 

The following statement results taken verbatim from the re- 


The records the pressure and velocity the wind were, there- 
fore, automatically and simultaneously recorded the same sheet 
paper. The curve pressures, can called curve, presents, 
spite the comparatively rapid rate rotation the register, 
very irregular appearance indeed. The oscillations except for 
occasional instants, correspond harmonic vibrations the spring 
and pressure plate vibratory system, but are actual and real 
changes wind pressure. The magnitude these variations is, itself, 
very irregular, but may stated approximately much 
the mean pressure. There is, addition these very rapid 
variations the pressure which take place inside second two 
time, other variations which through their irregular changes 
from few several minutes’ time. 

These circumstances led the following method reducing the 
observations. The traces the record sheets were divided into portions. 
representing, generally, four five minutes time, and during which 
the conditions were, some extent, constant. The traces the press- 
ure were all gone over hand and red-ink line drawn through the 
pencil mark such manner get mean curve. this only 
those variations which were such short period that the pencil marks 
were too close together distinguish were evened up. All changes 
larger periods were followed accurately. The next step consisted 
carefully measuring the area each subdivision, including, 


course, everything between the red-ink trace and the line zero 


ure. This measurement was very satisfactorily made small 


planimeter. The mean pressure now quite accurately found divid-. 


ing the area the length the base the diagram. The mean 
wind velocity corresponding the same portion the sheet de- 


termined from the simultaneous record the anemometer. The large 


number observations obtained this way have been grouped 
sets corresponding the velocity, and final mean determined. 


Annual Report, Chief Signal Officer, 1890, Report upon Wind Pressures, 
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engineering purposes this formula gives very closely, 
think, the actual pressures corresponding velocities computed 
the logarithmic formula, applied the Robinson anemometer, and 
this the instrument almost universally used measuring wind 
movements. Where the Robinson anemometer, having its dials 
graduated read miles, used, the observed velocity can easily 
reduced the true volocity.* 

the strains which engineering structures may 
subjected the winds, the maximum pressures are, course, the 
most important. The above formula gives mean pressure corre- 
sponding mean wind velocity. important note that 
momentary pressures much 35% excess the above mean 
pressure may continually occur and recur. their rate occur- 
rence all synchronous with natural time vibration the 
structure any part thereof, remarkable effects may follow.” 


further and more definite evidence the irregular and gusty 
action the winds found the experiments Professor 
comparing the ordinary records velocity with the actual 
motion the winds. The velocities the wind, recorded the 
United States Weather Bureau, are measured the standard Robin- 
son cup anemometer, which practice made register only the 
completion the passage each mile wind. the instruments 
are necessarily made strength and weight adapted continuous 
and general service, their momentum renders the motion the cups 
more uniform than that the wind. The records, therefore, give 
about the average velocity each mile wind, but not show the 
intermediate variations due sudden gusts. determine the rate 
and extent these fluctuations velocity, Professor Langley con- 
ducted series experiments with standard anemometer recording 
every five revolutions, and with special anemometer made sensi- 
tive that would start and stop almost instantaneously with the wind. 
This latter instrument was made half the usual diameter, and fitted 
with paper cones place metal cups, the weight and moment 
inertia being less than that the standard anemometer. 
trical contacts were made every half revolution recording the veloc- 
ities several times second. Observations were taken Allegheny 
City and Washington high points free from irregularities due 
trees, houses inequalities the ground different days, and 


See table Appendix. 
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light moderately high winds ranging velocity from 


miles per hour. The experiments show clearly that even the ordinary 


and comparatively uniform wind but succession gusts vary- 
ing intensity. The results the observations are shown graphically 
series diagrams, one which selected characteristic 
example reproduced The diagram actual record for 
ten minutes showing the rapid changes that take place the velocity 
the wind. 

The observed points represent the wind’s velocities computed 
from intervals between each successive contact, and for convenience 
are connected straight lines. 

The heavy line through represents the ordinary record 
the wind’s velocity obtained from standard Robinson anemometer 
registering every mile, during the observations recording the passage 
miles wind about minutes time. The velocity which 
was the beginning nearly miles per hour fell during the course 
the first mile miles per hour and rose the end the second 
mile miles per hour. 

The records the same wind made every second with the spe- 
cially light anemometer show that, starting with miles, rose 
within ten seconds velocity miles, and within ten seconds more 
fell its initial speed; then rose within thirty seconds velocity 
miles per hour, and with alternate risings and fallings, 
one time actually stopping—passing through eighteen notable maxima 
and many notable minima, the average time each rise each 
fall being little over ten seconds, and the average change 
velocity this time being miles per hour. There were addition 
almost innumerable smaller variations which the drawings cannot 
depict. 

prominent feature presented the diagram that the higher 
the absolute velocity the winds, the greater the relative fluctuations 
which occur it. high wind the air moves tumultuous mass 
the velocity, being one moment perhaps miles per hour, then di- 

minishing almost instantaneous calm and then resuming. 

Since the air elastic and nearly perfect fluid, subject con- 
densation and rarefaction, and its motion practically without fric- 
tion, the successful velocities any given particle are reality the 
result incessant changes all directions, and these continuous 
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alterations which make the wind are past impulses and changes 
which are preserved and die away very slowly. 

these irregular movements the wind which take place up, 
down and every side, only small portion, viz., those which occur 
narrow current, whose direction horizontal and whose width 
only the diameter the anemometer, can noted the instrument. 
However irregular the movements may appear the diagram, they 
are far less than reality, and anything like fairly complete 
graphical representation impossible. 

result these observations Professor Langley reaches the 
conclusion that ‘‘the wind not even approximately uniform 
moving mass air, but consists succession very brief pulsations 
varying amplitude, and that relatively the mean movement the 
wind, these are varying directions.” 


Regarding the direct effect wind pressure buildings, some sug- 
gestive results were obtained Professor Kernot* with apparatus 
devised determine the relative pressures the wind flat plates, 
cubes, cylinders and other forms similar those employed ordinary 
construction. steady jet air ins. cross-section was di- 
rected against small models supported very delicately arranged 
carriage running accurately leveled surface plate, the force 
exerted being measured delicate spring balance. From large 
number experiments made with this apparatus found that the 
pressure sloping roofs agreed with the results theory only when 
the air could blow freely underneath. With the model aroof placed 
wall, ordinary building, the air was deflected upward and 
greatly reduced the pressure the roof; the effect was more marked 
when parapet was used. the case 30° pitch, with 
parapet 0.16 the height the roof, the pressure was actually reversed, 
the roof having slight tendency lift. Experiments were tried 
the effect the wind blowing the open end building hav- 
ing the sides and other end completely closed, and was found that 
there was internal pressure, tending lift the roof and force out 
the sides, which was equal the pressure the wind the exposed 
end. Whena plain surface, paralleled the wind, was brought nearly 
nto contact with the cylinder, the pressure the latter was increased 
early 20%, owing the lateral escape the air around the cylinder 
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checked, showing that tower chimney will subjected 
much greater pressure there building nearly touching one 
side. The variations pressure caused the proximity other sur- 
faces were very marked; each surface appeared affect the pressure 
the other surfaces distance front equal its own 
and the rear equal several times this distance. Behind flat sur- 
faces eddies were found exist which caused other surfaces placed 
behind them urged forward with considerable force. 

The existence suction the leeward side surfaces bodies 
exposed the wind has been generally recognized, but the experi- 
ments Mr. Irminger,* Danish engineer, made determine the 
amount such suctions, shows present unexpected ex- 
tent. The measurements were made the use hollow plates and 
models thin sheet iron exposed air duct ins. cross- 
section, various angles and positions, velocities ranging from 
miles per hour. 

The bodies were supported hollow axis closed one end 
and connected the other with pressure gauge, the axis commu- 
nicating with the interior through series holes. The surfaces 
experimented with had series holes which were exposed suc- 
cession, one time, the air current and recorded the the 
wind, whether pressure suction. this way both the total effect 
and the percentage that was pressure suction was obtained. 

Although the small size the models may give rise some ques- 
tion the exact values obtained, the characteristic features the 
experiment are marked and seem generally confirmed 
the effect the wind buildings St. Louis, that the results are 
reproduced here some length. 

was found that with the wind blowing against the plane small 
angles, say from 5°, the total effect was due entirely suc- 
tion the leeward side, the pressure the windward side being 
zero. With the wind blowing angle 10° long and narrow 
planes the total effect was found 45% that due normal 
wind suction, and 87% this was due suction. With increas- 
ing angle between the wind and the surface acted upon, the effect due 
suction was reduced, but never became less than 45%; that is, the 
maximum percentage pressure alone was never over per cent. 


Engineering News, February 14th, 1895. 
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the table are given the results different-shaped prisms the 
cross-section shown. the total pressure against the plane sur- 
face, the height which this total pressure due 
pressure the windward side, and due suction the lee- 
ward side. Similarly, the percentage pressure and suction given 
for different well the ratio the total effect bears the 
total pressure plane surface. the case the cylinder, which 
was examined single hole and revolving gradually 
through 360°, was found that pressure existed only through are 


HORIZONTAL WINDWARD SIDE LEEWARD SIDE 
DIRECTION PRESSURE 


0.79p 


<q @> 


0.59p 


70° the front the cylinder, the remaining four-fifths the 
surface the cylinder showing suction action. 

The most interesting result was that found for roof sloping 
angle 45°, shown Fig. 18. The pressure the windward 
side was maximum the eaves, and became zero near the top, chang- 
ing suction the ridge. The effect the leeward side was 
uniform suction. Taking the normal pressure plane the same 
dimensions equal the proportional effect the windward side 
was found pressure 0.11 and the leeward side suc- 
tion 0.36 The resultant effect the total roof was force 
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times large the pressure the windward side alone, and was in- 
clined upward, exerting strong lifting action. another experi- 
ment made with the model building covered dome, the 
resultant the pressure and suction upon the dome was found act 
vertically upward. 

The results these experiments show that the wind acts di- 
rection quite different from that generally assumed and usually pro- 
vided for the designing bridges, roofs and buildings. The 
evidences St. Louis confirm this conclusion. 

The meteorological conditions which prevailed during the tornado 
St. Louis are fully given official report Mr. Franken- 
field.* The local station situated the heart the city, about 
mile from the center the path the storm. 


The immediate cause tornadoes and some the characteristic 
phenomena, attending their occurrence well established from 
numerous records observation funnel-shaped clouds and sand 
storms land, and water spouts sea. The knowledge the 
internal relations velocity and pressure are dependent the gen- 
erally accepted mathematical William Ferrel, supple- 
mented occasionally recent years the records self-recording 
meteorological instruments that may near the vicinity such 
storms. 

The conditions favorable tornado are unstable equilibrium 
the atmosphere caused excess saturated air accu- 
mulated under the colder and heavier strata above. The lower strata 


This the Bulletin the United States Weather Bureau. 
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finally bursting through the upper one some point and starting 
upward flow, the region ascending currents kept warmer and con- 
sequently rarer, long supplied with air nearly quite satu- 
rated. The latent heat which given out the condensation the 
vapor the rising and expanding air necessarily keeps the general 
temperature far above what would otherwise be. 

The great effect which the presence aqueous vapor the rising 
air has its temperature more clearly seen the illustration 
assuming mass air sea level temperature Cent. and 
pressure 750 mm., transported upward without the addition 
subtraction any heat and noting the change undergoes tem- 
perature, due the expansion under diminished pressure and conse- 
quent cooling. Assuming the three conditions, dry, half saturated, 
and fully saturated air, the temperature various elevations and 
corresponding pressures given the table.* 


Pies. 750 mm, 640 mm, 5 . 472 mm. 


Dry Temp. 27.° 


The dry air and the half-saturated air expand and cool equally 
until the dew point the latter reached altitude 280 meters, 
the temperature each being reduced that level 13.3° Cent. 
The fully saturated air, kept warmer the latent heat the moist- 
ure, which continually condensing, has the much higher temperature 
Cent. With further elevations, the dry air reduced tem- 
perature zero altitude 600 m., but the half-saturated air, 
having passed its dew point, has now been kept warmer latent heat 
and has temperature 6.5° Cent., the fully saturated air being 
temperature The temperature the half-saturated air 
becomes zero altitude 750 m., and the fully saturated air 
not cooled zero until altitude 550 reached. 

From any slight disturbing cause, the rising currents soon run into 
rapid gyrations about the center, which generally extend from above 


downward, the process being inversion the familiar comparison 


Values the table read from Hertz’ Graphical Solution the Process” 
Modern Frank Waldo. 


6 550 m. : q 
375 mm. 
13.3° 0.° —112 
6.5° 0.° —9.6° 
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the case water shallow basin running out through hole the 
center. The centrifugal force this rapidly revolving pillar air 
causes rarefaction and consequent cooling the air near the center 
which condenses the vapor and forms the water-spout, the familiar 
funnel hanging from the base the cloud. Unless the whirling motion 
has reached the ground and drawn dust and débris, the outline 
the funnel represents theoretical line equal pressure and equal 
temperature, the inflowing air uniform degree saturation; 
or, general, may considered the locus the dew point condi- 
tions the ascending and revolving With increase 
velocity, the rarefaction extends further down, and the funnel lowers. 
The funnel always indication the gyratory motion the air, 
but not necessarily measure its action. With various degrees 
saturation, different funnels would appear for the same velocity 
gyration. With partially saturated air and the central part the 
column sufficiently rarefied and cooled near the point conden- 
sation, small change the gyratory velocity will cause the funnel 
suddenly appear throughout the whole length, quickly disappear, 
making apparently drop down from the clouds and draw back again 
capricious manner. With the air near the point satura- 
tion, the cloud will appear very low, and slight relief pressure 
cause general condensation which the funnel not distinguish- 
able. Such were probably the conditions St. Louis, the relative 
humidity the air was 0.94. 

The water spout shown Plate VIII,* which was observed near 
Cape Cod, represents exceptionally perfected example the 
phenomenon, and illustrative the theory. occurred about 
12.45 warm and sultry day, lasted about minutes and 
then disappeared, and was followed after several minutes second 
spout, which dropped down from the clouds nearly the same place, 
but was not large and lasted only short time. There was prob- 
ably but one column gyratory air, which became invisible towards 
the end, when the air the center became denser, due reduction 
velocity, but with further increase the velocity, from some cause, 
the rarefaction and condensation would again follow and the air 
the center again become visible, appearing the observer, however, 
second and different spout. The photograph was taken 
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estimated distance miles, some six ten minutes after the 
spout had been formed. The regular diameter and outlines the 
column and its almost stationary position indicate high degree 
uniformity the conditions the immediately surrounding atmos- 
phere. There was great agitation and boiling the water the. 
base. The column was estimated high. The irregular 


GYRATORY VELOCITY MILES PER HOUR 


FALL PRESSURE, 
MILLIMETERS 


19. 


form and progressive motion the second spout show the less uni- 
form conditions which prevailed near the end when the energy had 
been nearly exhausted. 

The equations deduced Ferrel are based assumed conditions 
friction, either between the currents air 
the revolving air and the surface, gyratory velocity very 
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great compared the velocity the radial ascending currents, 
and continuity action sufficient allow the gyratory motions 
become uniform. This purely theoretical treatment gives enormous 
velocities near the center with very low pressure, and very rapid 
change for both velocity and pressure for varying distances from the 
center, which, Ferrel repeatedly cautions, must greatly modified 
for the effects friction. With the gyrations brought the surface, 
the velocities the inflowing air currents. are very small, the cen- 
trifugal force tends keep them out. account for the great 
velocity ascending currents, Ferrel assumes that the friction the 
surface will greatly reduce the gyratory velocity, and consequently 
the centrifugal force there, and allow the side currents rush into 
and rise the central space low pressure. The pillar revolving 
air, with hollow center extending nearly, but not quite, down 
the surface, acts like chimney through which the surface currents 
rush with extreme velocity. 

illustrate more clearly the conditions existing tornado, the 
tabulated results for one anumber examples worked out Ferrel 
have been plotted, and are shown graphically Fig. 19. 
line represents the axis the tornado. The vertical ordinates the 
upper curve give the theoretical gyratory velocities miles per 
hour, varying inversely the distance from the center and the vertical 
ordinates the lower curve give the theoretical reduction pressure 
millimeters, each corresponding the distance from the center 
the tornado, laid off the horizontal line. The extreme values 
are near the center and would very much modified friction. The 
pressures the base would probably more nearly represented 
the dotted line. The high velocities and corresponding intensity 
pressure reached even approach these theoretical results 
convey idea possible destruction that may somewhat mislead- 
ing regards its amount, when considered reference structural 
work buildings. The destructive work done the winds must 
depend, not only the velocity the air, but also upon the volume 
motion. The volume air having this high velocity very limited, 
the same mass revolving around very often. The time one revolu- 


tion for various particles air, computed for the velocities and dis- 


tances from the center taken from the curves, appears the 
following table and shows this more clearly: 
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Velocity—miles per hour. Distance from center, Time one revolution. 


Assuming, for illustration, that imaginary rigid plane, extend- 
ing any height above the surface, were suddenly thrust into tornado, 
the center, the pressure any point that plane would such 
corresponds the velocity and density the particles striking 
that point, but would last only long the time one revolution 
such particles. this case pressure due velocity 120 miles 
would last 21.7 seconds, while pressure dve velocity 500 miles 
would last only seconds. This true degree whenever tornado 
encounters any considerable obstruction its path. The pressure 
due these high velocities may exerted continuously small ob- 
jects, but only for brief periods large and rigid bodies. 

needless say that any theoretical discussion dependent 
perfect uniform conditions that are the exception Nature; but the 
results may taken represent which the actual occurrences 
are more less similar and rare cases attain, this instance 
the water-spout. Even this case the equations would apply only 
the body and have largely modified for the base the spout, 
where the conditions were not clearly defined. 

The indications the St. Louis tornado point condition similar 
the theory given Ferrel, very largely modified for surface con- 
ditions friction. The very low barometric readings suggest the 
interior conditions the tornado while the destructive action the 
surface does not show evidence that extreme force observed some 
other tornadoes and which would necessarily accompany the gyratory 
velocities required produce such fallin pressure. Assuming even 
approximate flow air from all sides into the storm center with the 
velocity recorded the Weather Bureau, that is, about miles 
minutes, the resulting volume air disposed enormous. 
The existence very low pressure the axis the tornado, allowing 
the ready escape the air upward, would draw the surface and 
might account for great inflow from all sides. 


[Papers. 
Feet. 
100 730 34.2 
120 610 21.7 
150 485 13 8 
200 370 7.9 
300 245 3.5 
400 180 1.9 
500 145 
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this instance, commonly the case tornadic action, 
were probably several tornado whirls, more less completely de- 
veloped, but not extending quite the surface, which passed over the: 
district and created area very low pressure, with resultant influx 
lateral air currents very high velocities from all sides, the latter 
being probably the immediate cause most the destruction. The 
records the Louisville tornado, given the Weather Bureau re- 
ports, show that most the damage there was due the lateral cur- 
rents toward the center. The general indications and sequence 
well-established incidents show very clearly that the damage the St. 
Louis Bridge was caused lateral currents rushing into the vortex 
which passed the south side the bridge progressed east- 
ward. 

Allowing for the heavy proportion the damage due flying 
débris acting projectiles, and the direct action the wind 
blowing one wall and successively taking out the others, there still 
remains large percentage destruction which was the result the 
explosive action due the difference pressure the air the 
inside and outside buildings. There were numerous instances 
partial destruction which showed this action very clearly. The im- 
mediate cause for this difference pressure matter some 
speculative interest. 

The great reduction atmospheric pressure the center 
tornadoes possible cause. While, however, the possible destructive 
action such variations pressure enormous, the extent which 
realized dependent entirely upon the rapidity the 
the rate change gradual enough allow the confined air 
escape and equalize the pressure inside the house, there will 
damage due this cause. That this change pressure more 
less gradual process evident from the fact that the variation 2.4 
ins. the mercury barometer, which equivalent 168 lbs. per 
square foot, would, instantly applied, completely burst open any 
ordinary house. 

The fact that the low reading the aneroid the storm was 
noted before the advent the extremely violent wind, and also the 
marked effect the barometer the Weather Bureau, are further 
indications that this change pressure was gradual one this 
instance. Assuming that the effect possible reduction ins. 
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the atmospheric pressure, measured mercurial barometer, 
felt the distance mile, and that the tornado moves the rate 
miles per hour, the entire variation pressure would effected 
any one point minutes. equalize the pressure for such 
change, about one-tenth the air confined building must escape. 
For ordinary room, say ft., having capacity 000 
ft., this would mean flow 300 cu. ft. minutes, 
rate 200 cu. ft. per minute. this rate assumed not 


but having possible maximum some time twice that 


amount, the flow must 400 cu. ft. per minute. Under difference 
pressure lbs. per square foot, the flow air through 
ordinary 6-in. stove pipe may about 500 cu. ft. per minute. Through 
open fireplace with ordinary 9-in. flue, the flow air may 
000 cu. ft., single window with opening in. will accom- 
plish the same result. house that entirely closed, the ordinary 
sense the word, would have amount leakage through the doors, 
windows, chimneys ventilating flues that would far equalize 
any but the most sudden change pressure. 

The observations Prof. Langley show that the wind under ordi- 
nary conditions subject continual fluctuations velocity varying 
from 20% 50% from the average, and that these variations become 
greater higher velocities. The conditions prevailing tornado 
must give rise the most violent local action the wind. The in- 
ternal irregularities which are caused the motion great volumes 
air rushing with accelerated velocity towards common center are 
rendered still more complex the usual presence aqueous vapor 
its critical point with the attendant dynamic changes due the 
expansion, cooling, condensation and latent heat. The presence 
the air the aqueous vapor, with these transformations gradually but 
continually going on, recognized meteorologists chief cause 
local disturbances the atmosphere. That storm with the air 
the point saturation will cause much greater damage than one 
under similar conditions intensity wind, but with the air 
dry, noted previous discussion* before this Society, further 
evidence the greater irregularity the wind due this cause. 
the velocity the ordinary wind will vary 50% from the average, 
quite probable that the velocity the inflowing currents air 
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the base tornado may vary locally from nothing double the 
average more, and that there may be, any point, momentary 
calm followed immediately surging mass air with velocity 
approaching equal that due the gyratory motion the tornado 
itself. When these irregularities the wind are further complicated 
the effects the broken surface conditions due the houses and 
streets closely built city, with the attendant obstructions, eddies 
and deflections the currents, the motion the air must become in- 
finitely complex and capable almost any vagaries. 

The apparent inconsistency frequently seen weak and frail 
structure with equal exposure escaping close the general destruc- 
tion stronger building the most conclusive evidence the un- 
equal action the wind. 

the characteristic effects the wind, known observation 
and experiment ordinary velocities, are maintained and correspond- 
ingly intensified for the high velocities attained for brief periods over 
limited areas this gusty and irregular action, the 
readily explained. 

The familiar sight the little whirlwinds that suddenly appear 
and move along the road street for few minutes, windy day, 
picking leaves, dust, paper, give but faint idea the possible 
effects the many local whirls, varying magnitude, that must 


continually formed when the atmosphere such extremely agi- 


tated and unstable condition. The meeting sharp extreme gusts 


wind will create whirl with instantaneous fall pressure over 
small area the axis, the latter being not necessarily vertical, but 
may horizontal any inclination. whirl formed with 
the axis against building, the sudden relief pressure over very 
small area will cause immediate explosion part the building. 

The wind blowing into building will quickly pack the air and create 
pressure and blow out the weakest accessible part, either wall 
roof. particularly effective with large high spaces unbraced 
cross-walls partitions. 

The suction found present the leeward side obstructions 
the wind may account for great amount damage. wind with 
average velocity only miles per hour might under extreme 
conditions have fluctuations 120 160 miles per hour. Assuming 


the values found Irminger approximately correct, such wind 
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blowing over past the side angle against building 
would give suction lbs. lbs. per square foot, acting instan- 
taneously and giving time for the pressure equalize. The same 
experiments show that the wind blowing over the sloping roofs 
generally found churches will create suction that tends raise: 
the covering off the trusses, occurrence that was observed 
numerous instances. The frequently observed stripping patches. 
slate out sloping mansard roofs also readily accounted for 
this action. 

The very general and repeated evidences the variable action 
the wind suggests the desirability further observations veloc- 
ities recorded shorter intervals than the nominal passage every 
mile wind customary meteorological practice. wind 
registering every seconds necessarily interpreted represent- 
ing uniform velocity about miles per hour, while reality 
there may velocities 100 miles more several suc- 
cessive gusts five twenty duration, long enough over- 
come the inertia the heaviest structure. these destructive 
velocities that chiefly concern the engineer, and any deductions 
pressure made from ordinary velocity records may very 
misleading. 

The records the Weather Bureau, valuable they are, could 
made still more service the engineer supplemented knowl- 
edge such fluctuations from the average velocity may exist 
severe storms and under varying conditions temperature, hu- 
midity barometric pressure. The experiments Professor Marvin 
Mt. Washington were made with very low barometer, 23.9 ins., 
and the prevailing foggy weather; that saturated air. Such 
information could readily obtained any the regular stations 
occasional observations taken with additional anemometer and 
chronograph adapted such service. 

The salient features the St. Louis tornado may summarized 
follows: 

extremely low atmospheric pressure accompanied great 
inflow violent and gusty lateral air currents, with intensity 
pressure estimated lbs. per square foot. second instance 
severe wind pressure, estimated lbs. per square foot, may 
have been due the gyratory velocity the tornado. 


| 
exp 
was 
ord 
the 
tion 
agai 
cien 
win 
side 
vert 
dou 
mor 
Uni 
had 
roof 
Hea 
for 
stru 
wall 
expe 
struc 
ques 
asim 
wind 


Papers. BAIER 107 


Much the destruction St. Louis was undoubtedly caused 

intensity wind pressure that would neither possible nor 
expedient provide against ordinary structures, but much 
was also due weak construction. general observance the 
ordinary requirements for good building work would largely decrease 
the damage due such storms. The great amount explosive ac- 
tion was largely due the comparative weakness ordinary walls 
against pressure exerted from the inside buildings. more effi- 
cient anchorage the walls might limit this explosive action the 
windows. numerous instances the windows were blown the 
windward side, while the entire wall was blown out the leeward 
side. Brick walls are materially stronger well bonded with the 
vertical joints filled with mortar, and wall laid cement will un- 
doubtedly withstand greater lateral force than one laid lime 
mortar. worth nothing that the walls the buildings the 
Union Depot Railway plant left standing (Fig. Plate III) were laid 
cement, while the older buildings, which were entirely wrecked, 
had walls laid with lime mortar. great damage done the 
churches calls attention the great exposure the steep and lofty 
roofs supported high and comparatively thin and unbraced walls. 
Heavier buttresses independent steel column supports, with bracing 
for the roof trusses, would materially increase the safety such 
structures. general, the buildings with large areas unbraced 
walls have suffered most. 

The lofty office buildings common the large cities represent 
expenditure money that justifies careful provision against any de- 
struction that may arise from even exceptional wind pressures. 
question what would the effect tornado these high 
buildings one that has probably occurred every engineer and 
architect. 

The periodic prevalence these storms emphasized the recent 
calamity St. Louis, the destruction Louisville 1890, and 
storm Little Rock 1894, and Kansas City 1886, gives 
somewhat broader public interest this question, and appears 
call for its serious consideration. The evidence the work the 
wind St. Louis suggests immediate answer the question 
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that will depend largely upon the nature the metal framework 
the building. 

The high office building represents the outcome evolution 
and constructive design dictated the commercial neces- 
sities the age. The tendency the concentration business in- 
terests within small areas, the excessive high values land, and the 
necessity realizing adequate return the investment, demand 
building with many floors and the maximum rentable space each 
floor—a high building with thin walls. The replacement the heavy 
exterior masonry the lighter veneer curtain walls and the conse- 
quent gain available floor space has been made possible the use 
iron steel framework, primarily introduced carry the verti- 
cal loads only, but gradually modified and strengthened accordance 
with increasing recognition the need providing lateral strength 
and stiffness against wind and other destructive forces. There still 
exists, however, great diversity the treatment this feature the 
design. 

The metal framework building somewhat generally called 
the ‘‘skeleton and sometimes both these terms are 
retained this special sense, convenient distinction can 
made some restriction their use suggested the words them- 
selves. 

Skeleton term clearly descriptive that type construction 
which was first applied, simple framework columns and 
beams whose efficiency dependent largely the existence ex- 
terior walls and ~titions which brace the building, and hold the 
framework just the utility the human skeleton 
dependent the cove. sinews and muscles that hold the com- 
ponent parts together. the other hand, the light framework 
ordinary wire cage bound into one compact unit suggestive 
inherent strength and elastic resistance that renders any covering 
incident rather than necessity. peculiarly descriptive 
that type construction represented the most advanced and ap- 
proved practice, framework columns and beams, spliced the 
joints, riveted the connections, stiffened efficient bracing 
rods, portals and gussets that makes independently safe against any 
external force, leaving the thin and light exterior walls with duty 
except that providing protection and ornamentation for the building. 
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The effect extreme wind pressure high office building 
with curtain walls must depend largely the extent which the 
frame that building partakes the nature the skeleton type 
the cage type construction. 

The possible work destruction tornado may appear more 
clearly if, Ferrel suggests, the column rapidly revolving air 
likened flue, with heated and rarefied airinitsinterior. the 
access air cut off from the lower central part the shell gyrat- 
ing air extending down the surface, the lateral currents and ascend- 
ing currents the interior will violence, but with somewhat 
free access air below into the rarefied interior, account de- 
crease friction the gyratory velocity near the surface, the inrush 
lateral air currents becomes extremely violent and the velocity 
the uprush air the interior becomes enormous. the former 
case the destruction mainly due the excessively high gyratory 
velocities; the destruction complete, but the the 
condition that may prevail open country with but few objects 
destroy the energy the tornado. the latter case the destruction 
largely due the violent lateral inrushing currents. The path 
wider, and the force not extreme. the condition which must 
prevail any city, owing the great friction the 
air arising from the irregularities due the many buildings. 

The first high isolated building encountered will feel the full 
force the gyratory velocity, but the resistance the building 
destroys this velocity and the work destruction wrought that 
building must represent equivalent diminution energy the 
lower section the tornado, which can only renewed its further 
progress during such appreciable time necessary 
restore the gyratory velocity. succession high bnildings will 
prevent such recovery velocity. 

The destructive power tornado massive building work due 
these excessively high velocities therefore soon exhausted, but 
the wind pressures due the violent currents rushing from all sides 
are only intensified thereby. 

tornadic storm with well-developed whirl should pass through 
the section any city containing very high buildings, the general 
level the top the lower buildings becomes equivalent 
the and seems fair assume the result the- 
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same general action that has been found near the surface, modified 
intensified its irregularity according the degree uniformity 
the general height the majority the buildings. There may 
the extreme pressures due the gyratory velocity the tornado 
proper exerted over limited area and limited time. There 
will far wider zone lateral inrushing winds high velocities 
lasting throughout the progress the tornado and attended the 
additional complications that may arise due the concentration 
air currents the deep valleys formed the streets between the 
buildings. The probable result would extremely variable and 
intense action the wind about the tops the lower buildings, the 
same action concentrated locally about that level the higher 
buildings, accompanied with general severe pressure over the entire 
exposed area the latter, this latter pressure probably being max- 
imum near the top least some distance above the general level 
where the friction not great. 

characteristic feature the St. Louis tornado, and one which, 
judging from records and published views, also common other 
tornadoes and violent hurricanes, the general destruction the 
ordinary brick and stone walls. Regardless the sequence which 
they may explode outward are blown inward, and possible 
difference opinion whether the explosion due plenum, 
toa suction, the essential fact remains that the walls 
very generally fall. 

Assuming similar action the wind, the buildings average 
height will probably have the walls the top exposed corners de- 
stroyed, or, particularly weak, may shaken down. The buildings 
average height would very liable have part the walls 
any level blown taken out. office building with the curtain 
walls one more stories removed would support the remaining 
enveloped superstructure precisely the manner the grain elevator 
before was struck the storm. 

If, now, the building the pure skeleton type, will have only 
the elements stability that existed the case the elevator—its 
weight—above the floor question, and possibly some additional 
bracing more less uncertain value, and under the action 
even such pressure may exist some distance from the vortex 
the tornado, will fail, just the elevator failed; will topple over 
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and fall one side towards one corner the floor below. Instead, 
however, landing massive stone foundation, the thousands 
tons weight the three, four six stories, the case may be, the 
upper section the building will fall with crushing force, con- 
centrated the leeward side, the below. The heavy oak 
girders under the leeward edge the elevator were mashed into 
bundle splinters, while the windward edge was held some distance 
above the foundation. the striking force freely falling body 
equal the product its weight multiplied the distance through 
which falls, about ft. the case office building falling one 
story, the resulting pressure some the columns may easily 
ten twenty times the load they were designed carry and several 
times their ultimate strength; the result must collapse part 
all the lower section, with possible toppling over the upper 
Section one side into the street lower adjacent building. 

the building the cage will stand safely under 
wind pressure that will destroy the skeleton building. While the 
failure the walls any story may reduce the rigidity somewhat, 
cannot affect the strength framework designed without plac- 
ing any dependence the covering. Such framework will readily 
the lateral stresses from the upper section the section 
below. 

the pressure should reach destructive intensity, the exact 
line yielding cage frame not clearly defined. The tend- 
lateral displacement will maximum some one story, 
depending the distribution and effect the wind 
pressure aided possibly the weakening due localized failure 
walls partitions. the frame gradually varying strength 
from the top down, the distortion can hardly confined one level, 
but would probably involve the members the adjacent stories, the 
effect being general racking leaning the building. With strains 
near the ultimate strength, the failure some point may concentrate 
distortion that level, and the upper section the building may 
pushed one side and ultimately settle down the floor below. 

The essential difference lies the fact that wind sufficient force 
duration push the upper section building one side dis- 
about equal the width column may cause total destruc- 
tion skeleton building, while cage under the same circumstances 
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may suffer only local damage that can possibly repaired com- 
paratively small cost. building, the instant the columns 
are pushed beyond the critical balancing point, the weight re- 
versed its action from element safety almost unresisted 
element destruction. With cage type construction the weight 
the building after some displacement has taken place also acts with 
the wind destructive agent, but not unresisted. The work that 
must done necessary bending, twisting and general distortion 
and breaking the metal the columns and beams must largely 
absorb the energy the falling mass and have the effect letting 
settle down springs. The local peculiarities the building, the 
unequal distribution the wind pressure, and the changing direction 
the wind, make more than probable that such failure will not 
symmetrical, but will have torsional effect the upper section 
the building. 

However difficult foresee the many possibilities, safe 
assume that one way another the framework will hang together 
sufficiently prevent any considerable part the building from fall- 
ing down bodily streets buildings below. Even under the most 
extreme conditions difficult conceive how such building, 
large part it, can entirely collapse. The general destruction 
windows and walls will greatly relieve the wind pressure, the frame, 
partly bent, twisted and distorted, must still hold together. The 
chances are that most the occupants will escape alive and many 
uninjured. The most striking feature the St. Louis tornado the 
countless number hairbreadth escapes and the very small number 
people killed inside houses unless the entire collapse 
the structures incredible may seem, under such extreme con- 
ditions, the fatalities attending only local failure building are 
comparatively few. 

The effect destructive wind pressure any high building with 
curtain walls may assumed approach that outlined above pro- 
portion its framework partakes the nature skeleton 
type construction, using these terms the restricted sense indi- 
cated this paper. 

The destructive effect the total collapse buildings has been too 
frequently noted require further mention. The method failure 
the grain elevator, taken connection with the view the wreck 


for 
the 
ex] 
lig! 
mil 
for 
con 
ing 
pla 
sim 
exti 
anc 
aga: 
the 


Papers. BAIER TORNADOES. 113 


the skeleton framework Fig. Plate VI, indicates what might 
happen high building the pure skeleton type brought the 
point failure. The assumed action the cage type building 
dependent efficiency general design, and particularly the 
detailing connections which can readily attained the necessity 
for the absence any definite tests full-sized 
typical details used the structural work buildings, the action 
the metal under extreme distortion must estimated from the results 
shown sample specimens, verified occasional opportunities 
notice its behavior under accidental tests great severity that may 
caused collisions derailments near bridges and viaducts. 
The riveted joints mentioned earlier the paper show what may 
expected details involving similar principles design. 
The possibility high office building being actually subjected 
destructive wind pressure has often been considered largely the 
light theory. The St. Louis tornado passed within less than 
mile the office buildings that city. Fortunately made test 
the buildings, but has left some definite evidence the possible 
force the wind and the action this force the materials 
construction. While raises anew the question the amount 
wind force which should provided for designing high buildings, 
raises with more emphasis the question the method provid- 
ing for this force after its amount has been assumed. Any dependence 
placed curtain walls and partitions for lateral strength open 
very grave question. The rigidity imparted building the 
simultaneous action the total mass material under ordinary con- 
ditions indication the ultimate strength that may developed 
critical moment, and the very general failure the walls under 
extreme wind pressure further destroys any certainty such assist- 
ance might otherwise relied upon. The elements safety 
against wind force, exclusive the strength that may come from the 
walls and partitions where they exist, are the stability due weight 
alone, stability due the strength and stiffness the frame, and, when 
the force sudden one, the inertia the mass resisting motion. 

may interest estimate just how sudden and how 
the force must justify placing any dependence the inertia the 
structure for safety. The force required set motion and move over 
given distance any mass, otherwise balanced, capable exact compu- 
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tation the time allowed for such motion known. The equation 


derived from the for falling bodies and where the 


total force, the weight moved pounds, the distance moved over 
feet, the time seconds, and 32.2. 

The following table, computed from this formula, gives the force 
required overcome the inertia ton Ibs. and move 
varying distances times varying from one second thirty seconds. 


Force Per Ton OVERCOME THE INERTIA AND MOVE 
ANY Mass. 


DIsTANCE MOVED. 


2.6 124 186 248 310 500 
1.15 3.4 | 6.9 13.8 27 55 &3 110 138 222 
0.64 1.94 3.9 72 15.5 31 46 62 77 125 
0.41 1.24 2.4 4.9 9.9 19.8 30 40 49 80 
0.16 0.97 1.94 3.8 7.7 11.6 15.5 19.4 
0.10 | 0.31 0.62 1.24 2.4 4.9 7.4 9.9 12.4 20 
0.046 0.14 0.27 0.55 1.10) 2.21 3.3 4.4 5.5 8.9 
0.026, 0.078) 0.155) 0.31 0.62 124 1.86 2.5 3.11 5.0 


Assuming illustration the weight ton suspended 
pendulum very long cord, then swing ft. one second 
will require force 124.2 while the mere pressure will 
accomplish the same result the time allowed seconds, about 
the average duration gust wind Professor Langley’s experi- 
ments. Applying the figures the table the case narrow build- 
ing, say ft. wide, and assuming the upper section 100 ft. high 100 
ft. long, having thus exposed area 000 sq. ft., weigh 000 
tons, then the force necessary simply overcome the inertia and move 
this part the building the respective distances in. ft. 
ft., various intervals time, equivalent pressure per square 
foot the exposed areas follows: 


5.2 Ibs, 62.1 lbs. per square foot, 1000 persquare foot. 
2 is 15.4 “ “ 250 “ 
10 J 0.05 0.6 “ 10 “ 
15 “ 0.02 0.3 “ ee “ 4.4 
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These figures will readily indicate how great resistance the inertia 

building may against the motion necessary overturn 
under the action brief gust wind, and how comparatively little 
this resistance becomes against only such motion necessary 
push over its supports. overturn the building seconds 
pressure per square foot necessary give the neces- 
sary motion addition the force required overcome its stability. 
The resistance inertia for movement ft. against gust five 
seconds duration will 2.5 lbs. per square foot, and for seconds 
will only 0.6 lb. per square foot. For shorter periods the value 
inertia becomes very high, but may the other hand entirely 
overbalanced the cumulative effect the vibrations the build- 
ing acting rhythm with the pulsations the wind. Experiments 
Chicago buildings under heavy winds show the time com- 
plete vibration about two seconds. The resistance inertia 
against the destructive effect brief but intense pressure, such the 
gyratory velocities the vortex tornado, fortunately very 
great. 

Stability due weight alone proportional that weight and 
the breadth base the support. Its value element safety 
most definite one, and may sufficient. Considered with refer- 
ence overturning, large elevator building may safe beyond 
all question, yet with reference its column supports the same 
structure may comparatively unstable equilibrium, relatively 
small movement the center gravity throw out balance. 
The total force required overturn building given weight 
increases directly with the breadth that building, but the total 
force required push over its supporting columns constant 
depending solely upon the height and breadth base those columns, 
and independent the dimensions the building, the number 
supporting columns, the material they are made of. Any 
structural member that used simply prop support can have 
only such value incident that use, whether made wood, 
stone, cast iron, steel. 

The elements strength and safety inherent well-designed 
cage built the proper material, with all its members thoroughly 
riveted together, are present that frame greater less degree, 
until torn cut apart piece piece. steel frame built 
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safe for wind pressure per square foot proportioned unit 
strains one-half the elastic limit would probably withstand pressure 
from per square foot before the frame yields. 
depends largely the care with which the connections have been 
detailed, the extent which possible unequal settlement the 
foundations has already overstrained the frame, and the reduction 
the effective surface exposed the wind the destruction the 
walls the panels between the framework, leaving -part the wind 
blow through unresisted. 

The details construction that provide strength and safety 
against assumed wind pressure are the first importance. The 
subject this paper, however, suggests further consideration 
these same details construction assuming that they may strained 
wind pressures beyond their safe limits. building never 
under any circumstances fail, the problem completely solved 
soon designed stand under the assumed pressure. Assume 
that may some day brought the point yielding, and immedi- 
ately some pertinent questions arise the possible results. 

While the destruction and loss the upper section building 
may matter serious consideration the owner, the disposition 
which tornado would make that section the building may 
equally more serious matter the adjoining property-owners. 
impossible foresee the extreme force the elements imprac- 
ticable from economic reasons provide against them entirely, cer- 
tainly rational make such modifications design will reduce 
the possible disaster and damage very material in- 
crease safety this direction can generally secured com- 
paratively small additional expense, depending largely the attitude 
the designer the problem. The design building sub- 
jected safely given wind pressure and never any more definite 
problem involving only arbitrarily fixed working stresses. design 
that same building for the same condition safety but with the fur- 
ther recognition the fact that may exposed destructive press- 
ures and with effort develop the ultimate strength and resistance 
the material the cage resist those pressures, problem that 
will develop some additional considerations. 

destructive lateral force exerted against the upper section the 
building will not lost dissipated but must follow some well-de- 
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fined path till reaches the foundation. building fail later- 
ally, then the ultimate strength members under the action lateral 
becomes the first importance. Upright members are 
longer simply columns, but are more properly considered vertical 
beams carrying some initial load, and, viewed that light, must have 
all the essential elements good beam. The unequal straining and 
successive failure the rivets, due their unsymmetrical distribution 
the connections, may become important element the design 
when the stresses are sufficient overcome the averaging effect 
the frictional resistance. The relative values the ultimate elastic 
limit stresses may suggest details the connections somewhat dif- 
ferent from those indicated the fixed ratios assumed working 
stresses. 

brief analysis possible results applied the definite circum- 
stances and conditions any particular building may suggest probable 
failure along one several well-defined lines, and readily suggest 
modifications that will materially increase the strength the struct- 
ure, least define and limit the amount destruction. 

The amount metal required for efficient system wind brac- 
ing but small part the weight the metal the entire frame, 
and the cost the only about 20% the expenditure 
for the entire building, exclusive the site. The cost the wind 
bracing can represent, therefore, only very small proportion the 
total capital invested. When considered that any additional 
metal used strengthen the cage precaution against wind force 
equally effective against possible damage due earthquake shocks 
the unequal settlement the foundations, and also additional 
margin provided against the weakening effect corrosion, the slight 
increase cost must appear trifling compared the amount 
the entire investment and the additional protection secured for the 
property. 

somewhat unfortunate that the merits the design the 
framework are not readily apparent the investor, and that this 
part the structure necessity immediately covered and per- 
manently concealed from view. the difference strength and 
security due the construction the frames some these great 
buildings were generally evident, as, for instance, the difference 
strength due the varying thickness solid masonry walls was 
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older forms construction, there would probably more general 
recognition the part the owners the need securing the 
best type framework. 

discussion the safety high buildings applicable other 
high structures, such chimneys, shot towers, water towers, etc., 
and suggests that the development the cage construction build- 
ings its present advanced type makes equally available for other 
structures the kind named above. Monuments built with con- 
sideration expense will find ample security their weight, but for 
any high structure which cost and security are both importance, 
the cage type construction thoroughly applicable and may have 
special advantages. The saving material the walls, and par- 
ticularly the foundations, may more than equal the additional cost 
the steel work when designed for the same strength and security. 
The objection any open tower built structural metalwork 
city the score its inherent ugliness removed adopting such 
treatment the architects have developed the design high office 
buildings. Any shaft high structure that has lines stability 
can readily supported steel cage that will not interfere with its 
outlines, with probably great gain safety. 

The amount wind pressure provided for the design 
high buildings will doubt variously estimated, depending 
the weight given the judgment the designer and the owner 
the building the probability exposure such pressures. The 
statistics the frequency tornados given the appendix show 
that the possibility their occurrence cannot entirely disregarded 
without assuming some appreciable risk, While the atmospheric 
conditions which are favorable their formation are more common 
some regions than others, impossible feel assured entire im- 
munity from their occurrence any city. Tornadoes usually occur 
local manifestations accompanying severe storms great extent. 
the date the Louisville tornado there were ten others the four 
adjacent States. April and 12th, 1893, there were nineteen 
tornadoes ten States attending severe storms, reaching from Missis- 
sippi Michigan. The St. Louis tornado was but one number 
accompanying general storm that moved through Missouri and 
nois. far known was not more violent than many others that 

have been observed. Its great destructiveness was merely incidental 
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the fact that its path crossed territory embracing large and 
closely built city. gave evidence that wind pressures existed 
square foot over considerable areas. Whatever the actual distribution 
may have been, the effects were those such pressures uniformly dis- 
tributed over the areas the respective These pressures 
were measured their results exactly the same manner which 
they are ordinarily assumed act, with the consequent elimination 
all uncertainties usually involved readings pressure gauges 
deductions from anemometer records, and they are that extent 
positive and definite. addition, there were indications that press- 
ure somewhere from was quite general over compar- 
atively wide area in, adjacent to, the path the storm, and that 
the pressures higher altitudes were more severe than those 
measured. 

view these facts appears the author rational assume: 

the safety and interests the community and the 
owner the building require recognition wind pressure 
least lbs. per square foot against the exposed surface the build- 
ing, with additional local provision for several stories 
near the top; and that this amount should safely taken care 
some positive and definite provision the construction the frame. 

Second.—That the vast interests stake, the amount capital in- 


vested and the comparatively small additional expense necessary would 
suggest the owner the desirability increasing the provision 
per square foot. 

Third.—That the other uncertain elements safety due the 
ultimate strength the material, the inertia the mass, and the 
bracing effect walls and partitions, should recognized only pro- 
viding against the uncertain and possible higher pressure the wind 
which may occur. 


The chief justification much that seems bold questionable 
the construction some high buiidings lies the fact that, 
yet, none have failed. the safety such great structures 
determined entirely the the fitness the survivor, based 
brief and favorable experience, rather than rigid analysis, 
tried and accepted principles engineering design, may ultimately 
lead some very deplorable results. 
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such test the little summer pavilion Lafayette Park must 
take precedence over the approach the Eads Bridge, for survived 
the tornado and standing yet. 

The author indebted Willis Moore, Chief Weather 
Bureau, and Frankenfield, Local Forecast Official, for their 
continued courtesy furnishing the use records and information 
Assessors St. Louis, for the data relative general storm damages, 
and many others, too numerous mention, for their kind as- 


sistance securing much the detail information that appears 
the paper. 


APPENDIX 
THE TORNADO MAY 1896, ST. LOUIS, MO. 


Monthly Weather Review.* 


The tornado which passed through St. Louis late the afternoon 
May 27th was the culmination protracted period abnormally 
high temperatures, intensified during the latter portion the time 
unusually high humidity. From April 9th May 27th, both inclu- 
sive, period forty-nine consecutive days, the mean temperature 
St. Louis varied from 21° above the normal. 

May 27th, the weather map showed the pressure 
low throughout the West. The position the State Missouri 
the southeast quadrant the storm area, combined with the isother- 
mal conditions, the high humidity, and the high temperatures, indi- 
cated the occurrence severe local storms within short time. 
St. Louis the pressure was 29.92 ins., the temperature 70°, 
and the relative humidity per cent. the barometer had 
commenced fall rapidly, and the winds had changed southeast, 
with slowly increasing velocity. The fall pressure was intermittent, 
but the same time persistent, and the reading was 29.59 
ins., fall 0.28 in. since noon, and fall 0.09 in. during the twenty 
minutes immediately preceding. The winds continued from the south- 
east with gradually increasing velocity until 5.45 m., when they 
changed east-northeast, with sudden increase velocity, reaching 
miles per hour from 5.55 


Records are given standard time, which hour minute faster than local time. 
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fallen 77°. The clouds slowly increased density, and 
3.35 the sun was obscured. The character the clouds changed 
about this time cumulus, but very peculiar formation. The 
whole sky was compactly covered with small cumuli almost perfect 
hemispherical shape, but with the rounded portions underneath.* 
Their color was dark gray, with deep shadows the sides farthest 
from the sun. these clouds had settled into uniform 
covering stratus, which commenced assume light green color 
the extreme northwest, spreading more toward the west and north. 
Thunder and lightning commenced 5.06 and rain the form 
large, scattered drops, 5.43 p.m. 6.04 there was 
marked increase the violence the storm, although from 6.10 
the winds changed again southeast, with decreased velocity 
from miles per hour. During this period the barometer rose 
0.08 in., 29.67, and fell almost instantly 0.10 in., 29.57. again 
rose 0.10 in. less than five minutes 29.67. During the next 
fifteen minutes (to 6.30 fell 0.31 in., 29.36, and then in- 
stantly rose 0.40 in., 29.76. then continued series sharp 
oscillations from 0.05 until when the oscilla- 
tions became smaller, ceasing finally midnight, when steady rise 
commenced. 

The winds 6.10 once more changed suddenly, this time 180° 
the northwest, and with greatly increased velocity, reaching 
miles per hour from 6.15 6.20 with extreme velocity 120 
miles per hour 6.18 6.20 the direction once more 
changed, this time the northeast, with decided decrease velocity, 
falling miles per hour 6.55 

The storm entered St. Louis from the west. The time, nearly 
can estimated, was 6.10 

The path through the city was almost exactly due easterly 
direction, reaching the Mississippi River, about miles distant, 6.20 
M., Showing progressive velocity about miles per hour. 

Note added Mr. June 1896: have just learned the height 
the barometer, within reasonable degree accuracy, very near the center the 
track the tornado the time moved through Lafayette Park. was this park that 
the storm was its height. aneroid barometer, with metrical scale, was brought 
reset, and was informed that was the property the widow late Richard 
Klemm, ex-Park Commissioner this city. The family live Missouri Avenue, imme- 
diately fronting the park, and Mr. Klemm read the barometer the storm struck 
their called the attention his mother the remarkably low reading, 680 mm., 


26.78 ins, Allowing for difference elevation and reduction sea level, this would 
indicate reduced reading 27.30 ins., 2.05 lower than observed this 
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APPENDIX 


CORRECTION FOR OBSERVED WIND VELOCITIES. 


The velocity the wind very generally measured some form 
the Robinson cup anemometer. From early experiments was 
found that the distance passed over the center one the 
ing cups would, multiplied three, give about the velocity the 
wind, and the wheels and recording dials the instrument were 
geared read wind velocities directly taking into account this 
factor reduction. Later experiments have shown that with anemom- 
eters the size commonly used this ratio erroneous, and the 
indicated velocities are about too great, but change has been 
made the recording device and the wind observations published 
the various meteorological institutions the present time have 
only relative, but not absolute, value. very probable that many 
experiments the relations wind velocities wind pressures have 
been made which this anemometer correction has not been properly 
applied.” 

Professor Marvin has determined the correction applied the 
readings the standard form anemometer used the Weather 
Bureau. expressed logarithmic formula from which the 
following table taken from his report Wind Pressures computed: 


CORRECTED WIND VELOCITIES INDICATED ROBINSON ANEMOMETER. 


[Miles per hour. 


Di can ee sowsccowensgae euees 9.6 | 10.4 | 11.3 | 12.1 | 12 9 | 13.8 | 14.6 | 15.4 | 16.2 | 17.0 
Diss tstwe vetoes eeadecerns 17.8 | 18.6 | 19.4 | 20.2 | 21.0 | 21.8 | 22.6 | 23.4 | 24.2 | 28.9 
DD dee cacwebuinauin esiennwaews | 25 7 | 26.5 | 27.3 | 28.0 | 28.8 | 29.6 | 30.3 | 31.1 | 31.8 | 32.6 
Buctecercssevse Ceveveseees 33.3 | 34.1 | 34.8 | 35.6 | 36.3 | 37.1 | 87.8 | 38.5 | 39.3 | 40.0 

- 42.2 | 43.0 | 43.7 | 44.4 | 45.1 | 45.2 | 46.6 | 47.3 
‘ 49.4 | 50.2 | 50.9 | 51.6 | 52.8 | 53.0 | 53.8 | 54.5 
56.6 | 57.3 | 58.0 | 58.7 | 59.4 | 60.1 | 60.8 | 61.5 
63.6 | 64.3 | 65.0 65.8 | 66.4 | 67.1 | 67.8 | 68.5 

| \ 


All observers the United States using anemometers similar 
construction those the Signal Service will find the values the 
above table much more accurate than those commonly used. 
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TORNADO STATISTICS. 


The characteristics tornadoes, the general meteorological condi- 
tions favorable their formation, and statistics relative their fre- 
quency, place occurrence and essential details, have been made the 
subject careful study and record the Weather Bureau. 

The reports Lieutenant Finley, published Professional 
Papers the Signal Service No. and No. XVI, give the results 
his researches relative tornadoes prior 1881, and special study 
made those occurring the year 1884. The data for tornadoes, 
1889-1896, have been recently compiled under direction Willis 
Moore, Chief the Weather Bureau, and are published the annual 
data volume the Bureau for 1896. These reports treat the subject 
great detail, and the following facts have been abstracted from 
them: 

The earlier records, which are necessarily incomplete, show that 
there were least 580 tornadoes prior 1881, and that this number 
505 occurred the period eight years, from 1874 1881, and 135 
were unusually destructive. the year 1884 there were 180 tornadoes. 
the period eight years, 1889-1896, there were 368 tornadoes occur- 
ring 207 days; these storms were very destructive. More 
than 90% the property loss the eight years fell these days. 
The remaining was distributed throughout 183 days which tor- 
nadoes greater less violence occurred. The great tornadoes 
the past eight years have averaged about three per annum. 
very destructive storms for the years previous 1889 aver- 
age three per annum.” 

The number and the violence tornadoes bear definite relation 
their destructive effects, the latter are largely incidental the 
place occurrence. the $24 000 000 property loss tornadoes 
during the past years, $12 000 000 chargeable less than 
half hour’s destruction St. Louis, Mo., and East St. Louis, 
May 27th, 1896, and over 000 000 the destruction Louisville, 
Ky., March 27th, 1890. 
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DECEASED MEMBERS. 


will hereafter reproduced the Volumes Transactions. Any infor- 
mation which will amplify the records here printed, correct any errors, should 
forwarded the Secretary prior the final publication. 


MAX JOSEPH BECKER, Past-President Am. Soc. E.* 


1896. 


Max Joseph Becker was born Coblenz, Germany, June 20th, 1828, 
and was educated the schools Coblenz, and the University 
Bonn. 

After leaving the University, passed the requisite examinations 
for admission service the Government Railroad surveys, and 
1848 began his professional career Cologne and Minden Rail- 
road the capacity apprentice (rodman), with head- 
quarters Hamm, Westphalia. 

This work was interrupted the Rebellion 1848, and reason 
his connection therewith was compelled leave Germany, 


along with such men Frederick Hecker, Carl Schurz, Franz Sigel, 


August Willich, and others, whose enforced exile has been our coun- 
try’s gain. 

After brief sojourn Switzerland, came the United States, 
landing New York 1850. His first year’s residence this coun- 
try was struggle for foothold, during which tried various lines 
employment, among others, making surveys Connecticut for 
map-publishing house, draftsman engraving establishment, 
and even tried his hand journalism the staff the Abendzeitung. 

December, 1851, entered the service the Steubenville and 
Indiana Railroad Steubenville, Ohio, under Jacob Blickensderfer, 
Jr., Am. Soc. E., Chief Engineer. His first service with this 
company was draftsman, but this was soon changed transitman 
location, and then Resident Engineer construction, which 
capacity continued until the completion the road 1854. 

From 1854 1856 held salaried position, doing such profes- 
sional work offered, and occupying part his time making and 
publishing map Coshocton County, Ohio. 

1856 entered the service the State Ohio Resident 
Engineer the Ohio Canal, and continued that position until 
1859. 


Memoir prepared William Metcalf, Thomas Johnson and Samuel Rea, Members 
Am. Soc. 
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From 1859 1861 was Resident Engineer the Marietta and 
Cincinnati Railroad charge location and construction. During 
this time also rebuilt suspension bridge over the Scioto River, 
Portsmouth, Ohio, which had been destroyed the undermining 
one tower during flood. 

During the presidential campaign 1860 Mr. Becker took lively 
interest the success the Republican party, and made numerous 
speeches German various towns and cities Southern Ohio, where 
the German element was strong. appreciation this Abraham 
Lincoln commissioned him Postmaster Portsmouth, Ohio. But the 
drudgery and the red-tape methods that office were not suited 
his taste, and 1862 resigned the office and again took service 
under his former chief, Mr. Jacob Blickensderfer, Jr., that time 
Chief Engineer the Pittsburgh and Steubenville Railroad. Mr. 
Becker was placed charge construction the Steubenville 
Bridge and its approaches, one the most important structures 
crossing the Ohio River, and subsequently rebuilt him. 

1863 again went the Marietta and Cincinnati Railroad 
take charge the location and construction its extension from Love- 
land, Ohio, Cincinnati. His connection with this railroad company 
continued until 1867, when became Chief Engineer the Steuben- 
ville and Indiana Railroad, which position continued fill the 
various companies formed its consolidation with other roads until 
length had charge the entire system the Pittsburgh, Cincin- 
nati, Chicago and St. Louis Railway. For nearly thirty years not 
only discharged the responsible duties entrusted him with rare 
fidelity and ability, but won the confidence and affection his associ- 
ates. professional acquirements which made his judgment such 
pronounced value, brought long experience, well-balanced mind 
and fund sound common sense, which were the greatest service 
the solution the many important problems that confronted him 
from time time his railway career. 

January last the Board Directors sought make his declining 
years easier, and that end relieved him some his duties, and 
changed his title ‘‘Consulting Engineer and Real Estate Agent.” 
But the disease which finally carried him off had even then laid its hand 
upon him, and was not permitted enjoy the rest from labor con- 
templated this act. Aftera brave fight, marked his usual cheer- 
ful serenity, succumbed August 23d, and the world lost gallant, 
honest gentleman, who had reflected credit upon his profession and who 
left name without shadow stain reproach. 

The above record sufficient show the power and character 
the man, who, coming this country political refugee, almost un- 
known and nearly penniless, once went work ardently, what- 
ever his hand could find do, make his own living and 
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dependent upon one. social moments, when led speak his 
early struggles, his account was great interest threw into 
strain humor which would have made laughable had not been 
really pathetic. attempt ours repeat his tale could jus- 
tice, because would impossible reproduce his inimitable style 
sufficient say that his marked success and steady rise from ob- 
the highest plane his profession, where found himself 
home, should enduring encouragement all struggling young 
men who may sometimes, under pressure hard fight, get the mis- 
taken notion into their heads that the world against them. 

Mr. Becker’s professional and personal standing among engineers 
was the highest was honored and beloved member the 
Engineers’ Society Western Pennsylvania was member its 
Board Direction for many years, President for several terms, and 
most useful every way. 

Mr. Becker was elected Member the American Society Civil 
Engineers August 7th, 1872, and was made its President 1889. 
the time his election his personal acquaintance the Society was 
not very large, and some questions were before his term had 
expired had won all hearts, always did wherever came into 
touch with people. Mr. Becker was more than able engineer, 
was man force, gentleman, genial and witty, kind and sympa- 
thetic, always ready lend helping hand. man without malice 
guile, had time for animosities, and his memory will ever 
remain the minds all who knew him. 
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ROBERT NEILSON, Am. E.* 


1896. 


the northern shore Lake Ontario, about miles west 
Kingston, isthe hamlet Sandhurst, known also Fredericksburg, 
situated Lennox County, Province Ontario, Canada. this 
place Robert Neilson was born, August 19th, 1837. His parents 
were Thomas and Eliza Neilson, his father’s occupation being that 
farmer. 

His boyhood was spent the farm, and when became old enough 
took active part the details and management the work. His 
early education was received the schools his native place, and the 
improvement his opportunities fitted him the age become 
ateacher. taught the schools Fredericksburg from 1856 
1858, and the same time prepared himself for entrance the Poly- 
technic Institute, Troy, Y., where began his course the fall 
1858. was graduated from this institution the summer 1861, 
and returned his home intending follow his chosen profession 
civil engineering his native country. 

made efforts obtain employment under the Canadian govern- 
ment, but finding that considerable time was necessary effect this 
purpose, again found occupation farming and the 
schools Napanee, near his father’s home. This occupied the year 
1862 and part 1863. 

October, 1863, came the United States and entered the 
service the Pennsylvania Railroad Company rodman the con- 
struction the Philadelphia and Erie Railroad, which was opened 
about year later. March, 1864, was appointed Assistant 
Mr. Cassatt, then Resident Engineer the Middle Division the 
Philadelphia and Erie Railroad between Renovo and Kane, Pa. 
September, 1865, was chosen succeed Mr. Cassatt Resident 
Engineer, and was during his residence Renovo that married 
Elizabeth Wright, June 25th, 18€6. His ability engineer was 
again recognized his appointment, January Ist, 1868, the position 
Resident Engineer the Middle Division the main line the 
Pennsylvania Railroad between Harrisburg and Altoona. 

the morning July 17th, 1868, five spans aggregating 830 ft. 
the west end the Pennsylvania Railroad Bridge over the Susquehanna 
River Rockville, about miles from Harrisburg, were destroyed 
fire. This was wooden deck bridge the usual Howe truss form. 
Mr. Neilson soon reached the scene the catastrophe, and trestling 
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could not well adopted, was decided rebuild the permanent 
bridge once. was necessary remove the wrecked spans, 
have the timber sawed and order the rods, angle blocks and 
other parts and assemble them the bridge. The material began 
arrive the third day and the work moved rapidly completion, 
the bridge being opened the passage trains July 28th, hardly 
twelve days after its partial destruction. 

Many similar instances might cited show his quick compre- 
hension emergencies, his ready judgment the best course 
pursue, and his promptness completing the work hand. 

January, 1870, was promoted the superintendency the 
West Penn Division the Pennsylvania Railroad, which position 
held until his transfer, September, 1874, the and Canan- 
daigua Divisions the Northern Central Railway, Superintendent. 
During his superintendency these divisions was obliged take 
active part traffic matters addition the duties relating 
engineering and transportation which usually devolve upon railroad 
superintendent. 

His success all these departments railroad work most justly 
earned for him his promotion, September, 1881, the position 
General Superintendent the Philadelphia and Erie Railroad and 
the Northern Central Railway, north Harrisburg. January, 
1883, his jurisdiction was extended over the entire line the Northern 
Central from Baltimore north, and continued this position, 
notably successful operating officer, till the time his death, October 
12th, 1896, his home Williamsport, Pa. 

His personal characteristics greatly endeared him his subordi- 
nates and associates. Firm purpose, yet always kind and consider- 
ate, directed his subordinate officers more his own strong 
personality and the evident wisdom which possessed, than the 
harsher methods arbitrary authority; and built those under 
him with the knowledge which his long experience and clear mind 
had gained. 

never refused counsel advice those who asked, and 
showed personal interest the affairs those who sought his help, 
which added the esteem which was held all who came 
contact with him. 

the death Mr. Neilson the Pennsylvania Railroad Company 
lost one its most efficient operating officers, and the profession 
engineer pronounced ability railroad construction and mainte- 
nance. 

Mr. Neilson was elected Member the American Society Civil 
Engineers February 17th, 1869. 
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REPORT FULL THE ANNUAL MEETING, JANUARY 
AND 1897. 


Wednesday, January 1897.—President Thomas Curtis called 
order. 


Clarke the chair; Charles Warren Hunt, Secretary. The 
was called order 10.30 o’clock. 

The first business before the meeting ap- 
point three tellers canvass ballots, and will appoint Messrs. 
Jefferis, Burke and Brown, employees the Society. 

Under the Constitution the polls are closed noon and the ballots 
are canvassed publicly the tellers; and order insure early 
report, they will begin the count once. Anyone who wishes see 
the operation performed has only walk into the adjoining room, 
taking good care does not disturb the gentlemen their business, 
that they will get through o’clock. All ballots received be- 
fore o’clock are counted. 


The next business order the reading the minutes January 
6th, 1897. 


Tellers 
Appointed. 
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REPORT THE ANNUAL MEETING. [Society 
Minutes The Secretary read the minutes the meeting January 6th, 
Last Meeting 
read and 1897. 
approved. 


The you have heard these minutes read. 
your pleasure that they accepted opposition made. 
They are accepted. 

The next business order the announcement the Annual 
Meeting programme the Secretary. 

Programme The programme for the annual meeting printed 
and distributed carried out. The only point which infor- 
mation necessary about the train, which leaves to-morrow morn- 
ing, Thursday, from the Grand Central Station the New York Cen- 
tral road That time not stated the programme. 
The train must leave o’clock, and special train. would like 
also ask that members register the cards provided for that pur- 
pose, either here, the Society House. 

Report The next business order the Annual Report 

the Board Direction, which the Secretary will please read. 
The Secretary read the report the Board Direction.* 
The you have heard the report the 
Board Direction. now open for discussion. your pleasure 
that this report accepted 
motion, the report was accepted. 
The next business the report the Treasurer the Society. 
The Treasurer read his 
The have heard the report the Treasurer. 
Mr. Foster move that accepted. 
The motion was carried. 
The report the Committee Finance next. 
The Secretary read the report the Committee Finance.* 
The you have heard the report the 
Finance Committee. your pleasure that accepted? 
Mr. move that accepted. 
The motion was carried. 
The another report here the Secretary 
acting Auditor, which printed and before you. simply 
distribution detail the receipts and disbursements. Unless some 
one objects, the reading this report will omitted. 
Norman Medal The next business order the report the Board Censors 
award the Norman Medal. 
The Secretary read the report the Board Censors appointed 
award the Norman Medal.§ 


*See Proceedings, Vol. xxiii, 

See Proceedings, Vol. xxiii, 16. 
Proceedings, Vol. xxiii, 24. 
See Proceedings, Vol. xxiii, 
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The you have heard the report. The next Rowland Prize 


report from the Committee award the Rowland Prize. 
The Secretary read the report this Committee.* 
The —The next report that the canvass ballots 
received for the place holding the next Annual Convention. 
The hundred and seventy votes have been re- 
ceived for the place which hold the next Annual Convention, dis- 
tributed follows: 


Montreal ......... Mackinac Island............ 


The remaining votes were scattering. 


The Secretary read the following letter: 
JANUARY 1897. 
CHARLES 
Secretary, American Society Civil Engineers, 
127 East Twenty-third Street, New York, 

Dear remember, short time ago members were asked 
suggest place for the next Annual Convention the Society. 

suggest proper place Mackinac Island. have not made 
study all the advantages and disadvantages, but occurs me, 
off-hand, that there area great many advantages its favor place 
for society convention. The hotel accommodations are ample. The 
nearness the Sault, say miles distant, which place can 
reached boat from Mackinac, making delightful excursion, one 
the chief advantages have mind because the great engineer- 
ing works there, recently completed; fact not now think 
any recent engineering work that would more interesting than the 
great canal locks the Sault. understand that there sufficient 
accommodation the Sault for the Society. The New York party 
could make the trip via any the roads Buffalo, and from there 
the the Sault. Owing the con- 
sideration last year trip the Society these steamers, pre- 
sume you are familiar with the accommodations. 

Respectfully, 
Force. 


See Proceedings, Vol. xxiii, 
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The Secretary read the following letter from the Engineering 
Association the South: 


HEADQUARTERS, ENGINEERING ASSOCIATION THE SOUTH, 


TENN., January 15th, 1897. 
CHARLES WARREN Esq., Secretary, 


127 East Twenty-third Street, New York City. 
Dear Sir,—At the regular monthly meeting this Association, held 


Headquarters yesterday evening, the following resolutions were 
passed: 


Resolved, That this Association invites the American Society 
Civil Engineers hold its meeting 1897 the City Nashville. 
Resolved, Further, that the Secretary instructed once 


communicate this invitation the Secretary the American Society 
Civil Engineers.” 


pursuance these instructions have the honor communicate 
you this action our Association, and say, further, that the 
members this Association will their power make the visit 


the American Society Civil Engineers Nashville pleasant and 
profitable. 


Trusting hear from your Association favorable reply, am, 
Truly yours, 
Brown, 
Secretary. 


The have also from Nashville letters from the Gover- 
nor Tennessee, the Nashville Chamber Commerce, the Chairman 
the Board Public Works, the City Council, the three newspapers, 
and the Director-General the Tennessee Centennial. 

The this question the place holding 
the next Annual Meeting now open for discussion. What your 
pleasure 

Mr. move that referred the Board Direction 
with power. 

The motion was carried. 

The next business order the reading the 
reports special committees. There are none, but the Secretary has 
received letter from Dr. Charles Dudley, Chairman the Sub- 
Committee the Analysis Iron and Steel, which will please read. 

The Secretary read the following letter: 


Pa., January 15th, 1897. 
Mr. 


American Society Civil Engineers, 
127 East Twenty-third Street, New York City. 
Dear Sir,—You are not more disappointed regard- the report 
the Committee Standard Methods for the Analysis Iron and 
Steel than When the history the work this Committee 
comes written, think everybody will astonished the 
amount work that has been done, and the difficulties which have 
been met, trying establish standard method. Two three 
times thought were completely out the woods, and that every- 
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thing was first-rate condition, and little wider experience, some 
new difficulty would arise, that has made additional work necessary. 

fear will impossible for to’ the meeting January 
20th, must give lecture the Franklin Institute, Philadelphia, 
the 22d January, and will take all the time have get ready 
for that. 

wish you would announce the meeting the purport this let- 
ter, and that, course, while the Committee cannot devote all their 
time this matter, surely not week passes that some work not 
done doubtful points, all which leading toward the desired 
end. may safely say now that unless some new and entirely 
unexpected difficulty arises, will able make report the 
course month six weeks. 

Very truly yours, 
Cuas. 
Chairman 

The —Mr. George Bond, Chairman the Committee 
Units Measurement, had also expected have meeting that 
committee this morning. They have been unable get together 
make any definite report, and asked say they were working 
the report and hoped have one ready for the next convention. 

The next business order the report the 
Board Direction the matter the appointment special 
committee the Society the proper manipulation tests 
cement. 

The Secretary read the report.* 

The clause the Constitution which bears upon 
the reception this report follows 

Special committees report upon engineering subjects shall 
authorized only majority the votes cast the Society, and 
the following manner: proposition appoint such committee 
shall presented regular meeting the Society, sus- 


tained, motion refer the same the Board Direction, 
affirmative vote not less than Corporate Members, shall 
referred. 

Board Direction shall then consider the same and report 
its recommendations the Society the next general business meet- 
ing, together with statement the arguments for and against the 
appointment such 

This report has now reached that stage. This the next regular 
Business Meeting. The Constitution then goes say: 

motion for the issue ballot thereon receive the 
affirmative vote two-thirds the Corporate Members present, the 
Board Direction shall, within thirty days thereafter, issue the letter 
ballot, accompanied statement the arguments for and against 
the proposition. 

majority total vote not less than one-third the cor- 
porate membership the Society shall necessary for its adoption, 


whereupon the Committee authorized shall appointed the 
Board Direction.” 


See Proceedings, Vol. xxiii, 
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This report now open for discussion. 

Mr. Epwarp move that the report adopted. 

Mr. would suggest the mover the motion that 
the motion carry with the direction have the matter proceed 
ballot. 

Mr. supposed that would done the adoption the 
report. move that the report adopted and the matter proceed 
letter ballot. 

Mr. second the motion. 

The there appears discussion, will put 
the question—— 

Mr. connection with that report, while 
not want oppose it, want say one thing. seems there has 
been very intelligent consideration the subject the Board. 
understand the report, does not relate any change the speci- 
fication—merely change the methods manipulation. The only 
thought desire throw out that direction respect one 
paragraph the report, and that the ability make tests 
cement similar tests metal. The difficulty that connection 
one will take only few moments call your attention to. 

the first place, all tests metal are made the metal 
produced the works. All tests cement are made the material 
after leaves the works and people other than the manufacturer. 
the next place, the total product cement the country last 
year would aggregate about 000 000 barrels, which, the figures 
the Bureau Statistics and the figures the geological reports, 
showed about $9000000 worth material. The point that 
want direct your attention particularly that any method 
testing adopted whereby the present modes are amplified 
and not simplified, the result will throw into testing laboratories 
scientific character large volume business which, under 
the circumstances the case, the materials arrive the work, 
must done the work the engineers and people working 
under their direction. other words, while the testing metals 
related the cost metals from 2%, and sometimes low 
0.1% iron and steel, the price testing cement laboratories, 

taking the ordinary Rosendale and Portland cement, 20% the 
total value the material the work. other words, the Com- 
mittee consider this the line amplification the present 
simple methods, the result will that the manufacturers cement 
will have charge 20% more all their materials, the consumer 
will have pay that, which case the manufacturer will have 20% 
his cost outside his method manufacturing. will have 
deal with laboratories instead dealing with the problems his 
business. that large discrepancy between the cost testing 
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iron, steel and other metal, where the value great and the cost 
testing cement, where the value small, that desire call the 
attention this Society; that the appointment the committee, 
and the consideration the subject the committee, the considera- 
tion rather directed the simplification tests, that this material 
can tested upon the work. 

perfectly true that may argued certificate from test- 
ing laboratory insurance, but the insuring under the present 
specifications has there been failure work the extent per 
cent? not that large insurance pay for matter this kind 
These remarks are offered not opposition this report, but merely 
direct the attention those who may that Committee, and 
the Society large, the particular difference between the testing 
metals and the testing cements. 

Mr. regard the remarks the gentleman who has 
just sat down, the person who responsible for work should have any 
insurance that thinks necessary. For instance, the course 
the last season, found, June, cement offered testing be- 
tween and told the manufacturer what his cement was 
testing at, and three months ran between and 
Now whatever the cost testing that cement may have been, every 
one will see that have cement which was better than what 
started out with, that, according this one instance, were justi- 
fied spending 50% the cost the cement were keep 
using and testing it. 

Mr. questions which have been discussed prob- 
ably will come before that appointed, and gentlemen who 
have views express along that line will, course, communicate 
with the committee shall appointed. think there can 
question but that the method recommended the former committee 
the American Society revised. have had large 
amount experience since that the testing cement. has been 


shown practice that tests made presumably conformity with 


those recommendations vary very widely. Now the question is, can 
not adopt some standard method testing cement which the 
hands different people will give approximately reliable and the 
Same results? the report the Board states, the Society has 
already, certain extent, committed itself method testing 
cement; that method has been found somewhat old-fashioned— 
out date. needs revision. Now, seems me, the report 
recommends that the Society should one two things—either ap- 
point committee revise this method testing 

The beg your pardon. Would you allow read 
the resolution? the Board Direction the con- 
sideration the appointment committee report the proper 
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manipulation tests cement, not have anything with fixing 
what the tests are, the amount that the cement shall bear, the number 
pounds shall stand, but the proper manipulation. That the 

question before the meeting. 
Mr. you, Mr. President. That the way 
understood it, another way. think due the 
Society that either this method manipulation recommended the 
committee should revised another committee and brought 
date engineering practice the time, that the previous action 
should revoked. Iam very heartily favor the appointment 
this committee. When this committee appointed will doubtless 
consider all the questions that are raised regard methods test- 
ing cement and manipulation, and those questions can considered 

the time. 

Ballot Ordered are you ready for the question? The 
mont question whether this business meeting shall recommend the ap- 


cement, and that the same shall submitted the Society let- 


ter ballot. 
The motion was carried unanimously. 
Resolution The —It now order for any member present any 
Presented from 


Thompson. resolutions that pleases. 

The have letter from Mr. Thompson, Member 
the Society, dated January 17th. 

The Secretary presented preamble and resolution* from 
Thompson, Am. Soe. 

The have now minutes before the 
polls can lawfully declared closed. This resolution Mr. Thomp- 
son’s opens very wide field discussion, and hope you will able 
employ the minutes. 

Mr. ask the name the maker that reso- 
lution? 

Mr. move that the resolution received 
and laid the table. 

The motion lay the table was carried. 

The anybody wish offer any resolutions this 
time? 

The tellers report that they will through with the counting 
the ballots the legal time closing the polls o’clock. There- 
fore order have recess the Society now, meet again 
o’clock, you wish. somebody will move resolution, will 
put it. 

motion, recess was taken until o’clock. 


See Proceedings, Vol. xxiii, 
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(After recess. 


The hour o’clock having now arrived, 
hereby declare the ballot closed. The Secretary will please read the 
report tellers. 

The Secretary read the report tellers.* 

The you have heard the report the tell- 
ers, and declare these gentlemen elected officers the Society. 

shall not detain you with many words. say 
ing this chair that entered under misconception. was told 
was chair which imposed upon its occupant very onerous duties. 
find was entirely wrong. The executive business the Society has 
been well conducted its committees, who have punctually attended 
the meetings and have there performed their duties faithfully and 
with energy, assisted our Secretary, whose executive ability well 
known you, that has left really very little for the President 
the way the performance the details executive duty. 
fact there are but two things that absolutely obliged do, and 
those are the signing diplomas and the signing necessary legal 
papers. The Society leave excellent condition. have 
domestic foreign quarrels, the President the United States 
apt The practical business has been the preparing and put- 
ting under construction the new house, and when that house 
finished, and the old house which have now sold the valuation 
experts, after paying the interest charges and the current expenses 
the new house, which, course, will larger than those the 
present one, shall still may say that there 
other society association New York the United States 
which report can given than that. 

Major Harrod, though you need introduction this Society, 


Report 


Tellers Read. 


Mr. Harrod, 


pleasant duty ask you assume this Chair, which now 


vacate for you. 

The President-elect took the chair and said: 

very deeply sensible the honor that the Society has con- 
ferred upon me. assume the duties the office with hope and 
courage after the description our President has given the machinery 
and executive work the Society, simply promising that such 
duties devolve upon shall take great pride and pleasure giv- 
ing very best energy and attention. 

There further regular business before the meeting, but any 
business that any member may have present now order. 

there none, the Secretary will make his announcements. 

The have only one thing announce, Mr. President, 
and that is, there will meeting the Board Direction, re- 


quired the Constitution, 2.30 this afternoon the Society House. 
Adjourned. 


See Proceedings, Vol. xxiii, 


Final 
Adjournment, 
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Wednesday evening, Secretary delivered ad- 
dress, illustrated lantern slides, the history the Society. 


Thursday, January 21st, 1897.—At o’clock special train the 
New York Central and Hudson River Railroad, provided through the 
courtesy John Toucey, Am. Soc. E., General Manager, 
carried party about 200 members and guests Croton Landing. 
From that place the party was taken stages the New Croton 
Dam. After inspection this interesting work, made invitation 
Fteley, Am. Soc. E., Chief Engineer Croton Aqueduct 
Commission, the party returned Croton, the Kitchawan House, 
where luncheon was served. the return trip New York, the 
train ran over the new four-track draw-bridge and elevated Park 
Avenue tracks, being the first train make the trip. 

reception was held the Waldorf o’clock, which was 
attended 185 members and guests. 


The names 279 members various grades attendance the 
Annual Meeting, excursion and reception given below. The list is, 
however, incomplete account the failure number members 
register. 


Allen......... -New York City. George Bond..... Hartford, Conn. 
Horace Albany, Adolphus Bonzano. Philadelphia, Pa. 
William Booth, 

John Danbury, Conn. Poughkeepsie, 
Henry Baldwin, Bowman....... New York City. 
Yonkers, Bramwell...... New York City. 
New York City. Breithaupt....New York City. 
George Baum...... -Brooklyn, Pa. 
Charles New York City. Breuchaud Yonkers, 
Arthur Beardsley, Josiah New York City. 
Swarthmore College, Pa. Brinckerhoff..New York City. 

Belknap .....Brooklyn, Fred Brooks.......... Boston, Mass. 
Walter Berg .....New York City. Burbank....... New York City. 
William York City. Burden........New York City. 

Middletown, Conn. 

Bissell........W. Medford, Mass. Albert Carr....... East Orange, 


New Haven, Conn. 
John Bogart ........ New York City. 
Alfred Boller...... New York City. 


Chas. Chase..... Providence, 
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Samuel Chittenden, Saratoga, 
Christy........ New York City. 
Russell Clapp ....New York City. 
George Hallett Clark, New York City. 


Clark, Jr. ....Philadelphia, Pa. 
New York City. 
Amory Coffin........ New York City. 
Mendes Cohen....... Baltimore, Md. 
New York City. 
Connor....... Rock Island, 


Casimir York City. 
Howard York City. 
Theodore Cooper....New York City. 
Coverdale. ....Pittsburg, Pa. 
Albert Crane...... Brooklyn, 
Alfred Craven ...Kingsbridge, 
Crehore....... New York City. 
Walter Creuzbaur, New York City. 
Benjamin Louis, Mo. 
Foster Crowell........ New York City 


Washington, 
Joseph Davis...... New York City. 


Jno. Sterling Pa. 
Emilio Del Monte....New York City. 


Deyo New York City. 
Albert Drake..New Bedford, Mass. 
James Duane .......New York City. 
Edwards....... Appleton, Wis. 
Norwich, Conn. 
Charles Emery....New York City. 
Oscar New York City. 
Evans......... New York City. 


John Fairchild, 

Mount Vernon, 
Farnum....... New York City. 
Boston, Mass. 
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Andrew Ernest Foyé. New York City. 
George Francis.....Boston, Mass. 


French....... Brookline, Mass. 
Walter Frick........ Carbondale, Pa. 
New York City. 
Fteley......... York City. 
Fuertes......... New York City. 
Boston, Mass. 


Charles York City. 
Charles Gay.........Lynn, Mass. 


Martin New York City. 
George Gifford New York City. 
Charles Goad....... Toronto, Ont. 


Sherman Gould.... Yonkers, 
Charles Gowen...Sing Sing, 
Edwin Graves....Hartford, Conn. 


William Gray........ -Carmel, 
Francis Green..... New York City. 
Howard Green.Penn Grove, 
Greene, ..... New York City 
Calais, Me. 


Stephen Haight....New York City. 
George Hardy..New Haven, Conn. 
Benjamin Harrod, 

New Orleans, La. 


Henry Hartwell...... Johnstown, Pa. 
New York City. 
Arthur Haviland...... New York City. 


McL. Hawks .....Tacoma, Wash. 
Charles Hazelton, 

Turner’s Falls, Mass. 
Allen Hazen........... Boston, Mass. 
Hemming..... New York City. 
Clemens York City. 
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Cincinnati, Henry Meyer .....New York City. 
Thomas Horton......Chicago, Miller......... New York City. 
Charles Warren Hunt, Peter Brooklyn, 
New York City. L.G. Montony.........Cleveland, 
William Hutton...New York City. Brooklyn, 
Harley Moore..New Haven, Conn. 
Arthur Stanley Ives..Brooklyn, Cleveland, 
Mace Moulton..... Springfield, Mass. 
Johnston....... Richmond, Va. 
George Just....... New York City. Neumeyer..... Bethlehem, Pa. 
Alexander Mass. North.......... New York City. 
Walter New York City. New York City. 
New Haven, Conn. 
Kuichling....... Rochester, Opdyke, Jr...Philadelphia, Pa. 


Frank New York City. 
Eugene Lentilhon....New York City. 
Lesley....... Philadelphia, Pa. 
Lewinson......... New York City. 
Lindenthal........New York City. 
Horace Loomis....... New York City. 
Oscar Lowinson...... New York City. 


Willets Point, 


Henry Manley.........Boston, Mass. 
Marple..........Scranton, Pa. 


Wisner Martin...... Newark, 
McCann. ......New York City. 


James York City. 
McKay......... New York City. 
McKenzie...... Hartford, Conn. 


Alex. Rice York City. 


John O’Rourke...New York City. 


McC. Parker...... New York City. 
William Pierce..... Boston, Mass. 
Porter..... Easton, Pa. 
Alexander New York City. 
New York City. 


Benjamin Reece..... 
Richardson..... Clinton, Mass. 
Palmer Ricketts....... Troy, 
Roberts........ New York City. 
Percival Roberts, Jr.Philadelphia, Pa. 
William Roberts..... Waltham, Mass. 
J.C. Rogge.......New York City. 
Sabin........ Long Island City. 
Schenck........ New York City. 


Schneider........Pencoyd, Pa. 
Henry York City. 
Ira Shaler......... New York City. 
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Sherrerd........ Newark, Louis Tribus..... York City- 
Simpson...Niagara Falls, Triest......... New York City. 
Frank Skinner....New York City. Trotter. ......New York City. 
New York City. Gustave Tuska ...New York City. 
Smith.............. Islip, N.Y. New York City. 
Smith......... Cave Spring, Ga. 
Merritt Smith.... New York City. Brooklyn, 
Oberlin Smith ..... Bridgeton, John Van York City 
Gybbon Spilsbury..Trenton, Vedeler.. New York City. 
Herbert Steward. ...New York City. 
Stewart........ New York City. 
Charles Stowell..... Albany, Ware Plainfield. N.J 
John Thomson.......New York City. Cincinnati, 


E.E. Russell New York City. 
Warren Travell....New York City. 
Lee Treadwell......... Pencoyd, Pa. 


George Wilkins ..Mt. Holly, 
Woodbury..... Boston, Mass. 


MINUTES MEETINGS. 


THE SOCIETY. 


February 3d, 1897.—The meeting was called order 20.15 
o’clock, Vice-President William Rich Hutton the chair Charles 
Warren Hunt, Secretary, and present, also, members and visitors, 


Minutes the meeting January 20th, 1897, were approved 
printed Proceedings for January, 1897. 


paper John Wallace, Am. Soc. E., entitled The 
Substitution Electricity for Steam Motive Power for Suburban 


: 
. 
| 
j 
| 


MINUTES MEETINGS. [Society 


was presented abstract the Secretary, who also read com- 
munications the subject from Charles Henry Davis, Am. Soc. 
E., and Edward Barrington, Esq. The paper was discussed 
Messrs. Clarke, Henry Prout, Charles Emery, Bates, 
Cary Hutchinson, Knap, and Knight. 


Ballots were canvassed and the following candidates declared 
elected: 


MEMBERS. 


Fort Worth, Tex. 

Harry Parsons, New York City. 

Epwarp Nombre Dios, Republic 
Colombia. 


MEMBERS. 


New York City. 

Mason Steelton, Pa. 

New Orleans, La. 

DeForest Warren, Pa. 


The Secretary announced the election the Board Direction 
February 3d, 1897, the following candidates: 


JUNIORS. 


ANDERSON New York City. 

Epwarp Ira Fall River, Mass. 

JERRE TURNER Oak Park, 

JOSEPH SPRINGER Brooklyn, 

THAYER, New York City. 

SCHERZER WALSH, Santa Ana, Salvador, 
Rosert Woops, Wabash, Ind. 


Adjourned. 
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February 17th, 1897.—The meeting was called order 
Vice-President William Rich Hutton the chair; John 


Goodell acting Secretary, and present, also, members and 
guests. 


Study the Designing and Construction Elevated Railroads, with 
Special Reference the Northwestern Elevated Railroad and the 
Union Loop Elevated Railroad Chicago, was presented 
abstract Mr. Goodell, who also read correspondence the subject 
Rousseau, Mogensen, Horton, Stuart and William 
Barclay Parsons. The subject was further discussed Messrs. 


Crehore. 


Adjourned. 


THE BOARD DIRECTION. 
(Abstract. 
January 1897.—Fourteen members present. 


Standing committees were appointed follows: 


Finance Committee.—Horace See, Chairman; Wm. Barclay Parsons, 
Curtis, John Freeman, and James Owen. 


Publication Thomson, Chairman; Robert Cart- 
wright, Rudolph Hering, John Wallace, and Henry Haines. 


Library Mordecai, Chairman; Daniel Bon- 


tecou, Chas. Warren Hunt, Wm. Barclay Parsons, and Henry 
Morse. 


Other special committees the Board were appointed. 
Adjourned February 2d, 1897. 


February 2d, 1897.—Five members present. 

Chas. Warren Hunt was appointed Auditor the Society. 

was voted hold the next Annual Convention Quebec, 
Ontario, Canada, and Messrs. Peterson, Owen and Hunt were ap- 
pointed committee fix its time and take charge the arrange- 
ments for it. 

The resignation Thomas Harrold, Jun. Am. Soc. E., was 
accepted. 

Nine candidates for admission Juniors were elected. 


Adjourned. 
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ANNOUNCEMENTS. 


HISTORICAL SKETCH THE SOCIETY. 

The sketch the history the Society, written the Secretary, 
which has been printed order the Board Direction, now 
ready for distribution. illustrated with nearly complete set 
portraits officers the Society, has been printed the best manner, 
and bound full morocco. will sold only subscription 
$10 per copy, and members are requested their orders 
early date possible. The profit from the sale the book will 
devoted entirely the New Society House Fund, and the publication 
intended provide way which every person connected with the 
Society may make small contribution toward defraying the cost 
the new building, and the same time obtain volume which, 
believed, will prove interest him engineer. 


MEETINGS. 

Wednesday, March 1897, o’clock, regular meeting will 
held, which paper Julius Baier, Assoc. Am. Soc. E., 
entitled, Pressures the St. Louis Tornado,” will pre- 
sented. was printed Proceedings for January, 1897. 

Wednesday, 17th, 1897, o’clock, aregular meeting will 
held, which paper Eugene Smith, Jun. Am. Soc. E., 
entitled, Compressibility Salt Marsh Under the Weight Earth 
Fill,” will presented. printed this number Proceedings. 

Wednesday, April 7th, 1897, o’clock, regular meeting will 
held, which paper Andreas Lundteigen, Esq., entitled, 
Portland Cement Concrete,” will presented. 
printed this number Proceedings. 


DISCUSSIONS. 

Discussion the paper John Wallace, Am. E., 
entitled, The Substitution Electricity for Steam Motive Power 
for Suburban Traffic,” which was presented the meeting Febrnary 
3d, 1897, will closed March 15th, 1897. 

entitled, Study the Designing and Construction Elevated Rail- 
roads, with Special Reference the Northwestern Elevated Bailroad 
and the Union Loop Elevated Railroad Chicago, which was 
presented the meeting February 17th, 1897, will closed April 


GREETING FROM FRANCE. 


The following telegram, dated Paris, January 20th, 1897, has been 
received: 

French civil engineers who visited the World’s Fair, re- 
union, send their best wishes friends America.” 
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LIST MEMBERS— ADDITIONS. 


LIST MEMBERS. 


ADDITIONS. 


MEMBERS. 

GUSTAVE....... Gen. Litchfield Min- 
ing and Power Co., Litch- 

200 Clinton Ave., Albany, 


Parsons, Engineer and 
Professor Steam Engi- 
neering, Rensselaer Poly- 
technic Institute, Troy, 
Y.), William St., 
New York City. 


ASSOCIATE MEMBERS. 

pher and In- 
spector 
Hydrographic Jun. 
Stations, U.S. Assoc. 
Geological 
Survey, Wash- 
ington, 

WILLIAM....... Box 586, Suspension 

Dunoan (Mackall Despard), 1405 
N.W., Washington, 


Macnas, ........(Dept. Street Impts., 23d 
and 24th Wards), 104West 
130th St., New York City. 

City Engineer, Dunkirk, 


land Cement Co., San- 


dusky, Ohio....... 
Pratt, Mason St. Ry. Eng., 
Jun. 
Co., Steelton, Assoc. 


Van City Works), Van 
Sicklen St. and Kings 


Forest Engineer, Warren, Pa. 


Date 
Membership. 


Dec. 
Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Feb. 


Jan. 


Sept. 


Feb. 


Feb. 
Feb. 


1896 
1897 


1897 


1897 


1897 


1892 


1897 


1897 


1897 


1897 


1897 


1897 


1888 
1897 


1897 
1897 
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JUNIORS. Date 


Membership. 

FREDERICK ANDERSON..... Post McCord, 289 Fourth 
Ave., New York City.... Feb. 1897 

Honness, GEORGE 285 Belleville Ave., Newark, 

Epwarp Bedford St., Fall River, 

JERRE TURNER.......... 115 Kalos St., Wissahickon, 
Philadelphia, Pa........ Feb. 1897 

JAMES WARREN........... Care White-Crosby Co., 
Broadway, New York City. Feb. 1897 
Epwarp Hotel Stimson, Athens, Pa. Feb. 1897 


CHANGES AND CORRECTIONS. 


MEMBERS. 

ANDERSON, LATHAM...... Kuttawa, Lyon Co., Ky. 

Henry Board Water Commissioners, Middle- 
town, Conn. 

CHANNING The Cosmos Club, Washington, 

Brown, 40th St., Pittsburg, Pa. 

JOSEPH.......... St. James Place, Chicago, 

CRAIGHILL, WILLIAM PRICE......... Charlestown, Jefferson Co., Va. 

JAMES Engr. and Contractor, Warsaw, Ind. 

St., San Francisco, Cal. 

TOWNSEND........... Chf. Engr. Pecos Irrig. Imp. Co., and 
the Pecos Valley Town Co., Eddy, New 
Mexico. 


ASSOCIATE MEMBERS. 


Bryan, Howard Iron Works, Buffalo, 

Care Metropolitan Street R’y Co., 621 
Broadway, New York City. 


St., New York City. 
ARTHUR Luz Electrica, Colon, City 


Mexico. 
JUNIORS. 
East Side House, 76th St. and East River, 
New York City. 
Boston, Mass. 
East 77th St., New York City. 
Broadway, Room 143, New York City. 
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ADDITIONS LIBRARY AND MUSEUM. 


ADDITIONS 


LIBRARY AND MUSEUM. 


From American Institute Architects, 
Providence, 

Proceedings the Thirtieth Annual 
Convention, 1896. 

Board Supervisors, San Francisco, 

San Francisco Municipal Reports for 
the fiscal year ending June 30th, 1896. 

From Board Trustees the Sanitary 
District Chicago: 

Proceedings January 6th, 20th and 
27th, 1897. 

From California State Mining Bureau, 
Sacramento, Cal.: 

Thirteenth Report (Third Biennial) 
the State Mineralogist for the two 
years ending September 15th, 1896. 

From Corthell, New York, Y.: 

Remarks Bill Provide for the 
Closing the Crevasse 
and for the Improvement the 
Southwest Pass and near the Mouth 
the Mississippi River. 

Charles Evan Fowler, Youngstown, 

General Specifications Steel Roofs 

and Buildings. 
From Fuel Economizer Company, New 
Green’s Economizer. 
Harvard University, Cambridge, 

Annual Reports the President and 
Treasurer, 1895-96. 

From Hazen, Washington, C.: 

The Mechanism Tornado. 


From Hermann, St. Louis, Mo.: 
Steam Shovels and Steam Shovel Work. 
From Hungarian Society Engineers, 
Budapest, Hungary: 
List Members for 1897. 
From Institute Marine Engineers, Strat- 
ford, 
Seventh Annual Volume, 1895-96. 
From Institution Civil Engineers, Lon- 
don, 
List Members, January 1897. 


Job Print, New York, 


United States Official Postal Guide, 
January, 1897. 
From New England Cotton Manufacturers’ 
Association, Boston, Mass.: 
Transactions, No. 61. 


From Edward North, New York, Y.: 

Photographic View New York, from 

Water Purveyor’s Office, W., 

150 Nassau Street, 17th Floor, looking 
South West. 


From Nova Scotia Institute Science, 
Halifax, 
Proceedings and Transactions, Vol. 
Session 1895-96. 
From Patent Office, London, Eng.: 
Abridgments Specifications for Pat 
ents for Inventions; Animal-Power 
Engines and Miscellaneous Motors; 
Lamps, Candlesticks, Gasaliers and 
Other Apparatus; Road 
Vehicles; Ventilation; Packing and 
Bailing Goods; Hydraulic Engineer- 
ing; Nails, Rivets, Bolts, Nuts and 
Screws, Electricity, 
Regulating and Distributing; Build- 
ings and Structures; Grinding 
Abrading and Burnishing. 
From Philosophical Society Glasgow, 
Glasgow, Scotland: 
Proceedings, Vol. 1895-96. 
From William Pierce, Boston, Mass.: 
Report the Board Metropolitan 
Commissioners, Boston, Mass., 
January, 
From Railroad Commissioners Maine, 
Augusta, Me.: 
rty-eighth Annual Report for the 
year ending June 30, 1896. 
From Institute Engineers, Hague, 
Holland: 
Verhandelingen, Vertalingen, 
Eerste 1896-97. 
Notulen der Vergaderingen, 


. 


1895-96; Eerste Aflever- 
ing, 1896-97. 
From Schultz, Pittsburg, 
Framed photograph Bridge 
Schenley Park, Pittsburg, Pa., over 
Panther Hollow. 
From Snow, Boston, Mass.: 
Standard Specifications for Metal 
Bridges carrying tracks the Bos- 
ton and Maine Railroad, 1896. 
From State Agricultural College, Fort 
Collins, 
Eighteenth Annual Report, 
Ninth Annual Report the Agricul- 
tural Experiment Station, 1896. 


Tolman, Secy., New York, 
Report Public Baths and Public 
omfort Stations. 
From Russell Tratman, New York, 
The Relations Track Traffic 
American and Foreign Railways. 
John Trautwine, Jr., Philadelphia, 


Ninety-fourth Annual Report the 
Bureau Water, with Ninth Annual 
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BOOK NOTICE. 


Report the Department Public 
Works, Philadelphia, Pa., for the year 
ending December 31, 1895. 

Message the Mayor Philadelphia, 
Pa., with Annual Reports the De- 
partments, 1895. vols. 


From Department Agriculture: 
the Secretary Agriculture, 


From Department the Interior: 
Annual Report the Commissioner 
Patents for the year 1895. 


From U.S. Treasury Department, Bureau 


From War Department, Chief En- 
gineers: 
Fifteen Reports the Improvement 
Certain Rivers and Harbors. 
Nine Specifications for 
ment Certain Rivers and Harbors, 
From University the State New York, 
Albany, Y.: 
State Library Bulletin, Legislation No. 
Legislation States 1896. 
University Winconsin, Madison, 
is.: 
Bulletin No. 10, Topographical Surveys, 
their Methods and Value. 


Statistics: Purchase: 
Statistical Abstract the United The Engineering Index, Vol II, 1892- 
States, 1896. 1895. 


BOOK NOTICE. 


TEXT-BOOK 


William Raymond, Am. Soc. Cloth, 6x9 ins., pp. 
469. With cuts and plates. American Book Company. New York, 
Cincinnati, Chicago, 1896. 


This work, its title indicates, intended text-book for teachers for those 
beginning the study surveying. The author has left the teacher the work ampli- 
fication the subject rather than giving himself full explanation the topics treated. 
Those points, however, which long experience teaching has shown him present the 
greatest difficulty have had special treatment. 

The first part the work description the principal instruments used sur- 
veying, with directions for their care and adjustment and the elementary operations per- 
formed them. Chapters are given the measurement level and horizontal lines. 
altitudes, and determination direction and measurement angles. special 
chapter given stadia measurements, which the method explained and diagrams 
given for reducing the observations. The second part the book given general survey- 
ing methods, and public and private, city, surveysare treated. The United States 
public land surveys are described and exemplified plots theoretical townships, 
showing the divisions required legal enactment the Government. The laying out 
curves described another chapter, and this followed chapters treating 
topographical surveying, earthwork computations, hydrographic and mine surveying. 

added, giving large number problems and examples the work 
surveving, and articles the judicial functions surveyors, the sur- 
veys and what constitutes survey, and the positions base lines and 
meridians public surveys. tables useful surveyors and several plates 
showing methods topographical mapping close the volume. 
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THE COMPRESSIBILITY SALT MARSH UNDER 
THE WEIGHT EARTH FILL. 


The importance the dredging interests and about the great 
cities coast cannot easily the very existence 
the harbors and channels through which intercourse with the out- 
side world carried on, well the locations piers and warehouses 


for the convenience this intercourse, often dependent upon the 


efficiency the dredge. The methods formerly employed were com- 


paratively expensive, and the work was confined the improvement 
the more necessary channels and the filling for the more important 
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docks, warehouses and railroad terminals where the large business 
transactions warranted large outlays money. 

The present reduced cost dredging due the introduction 
hydraulic methods makes practicable many plans real estate develop- 
ment, which the time these improvements could not con- 
sidered because the prohibitory cost. Among these projected plans 
the reclamation tracts marsh meadow land bordering the 
salt water creeks and bays the vicinity cities and large towns. 
The extent such marsh land which might made valuable for both 
business and residential purposes the vicinity New York may 
appreciated when considered that within radius miles 
the City Hall the area such land three times great that 
Manhattan Island. 

The growth the cities and the increasing demand for summer 
homes, together with the reductions the cost dredging, open 
important and comparatively new field for both the engineer and con- 
tractor the reclamation these lands, not only about New York, but 
near every large center population the Atlantic seaboard. From 
the standpoint the engineer one question interest investiga- 
tion report such proposed work the compressibility the 
marsh under the weight the requisite filling material. 

During the fall 1894 opportunity was afforded for obtaining 
information this question; the author was called upon prepare 
specification and solicit bids for the reclamation acres such 
marsh land the north shore the Great South Bay, opposite Fire 
Island Light, Islip, Suffolk County, The underlying material 
sand and gravel, with occasionally little clay, the surface 
which slopes gradually from the lower edge the adjacent upland 
the bay. This marsh, locally known meadow,” consists 
growth various salt grasses the surface the mud just 
above the level ordinary high tide. This mud the accumulation 
decayed seaweed and other vegetable matter, and, owing 
its composition and location, soft and compressible. The sur- 
face this meadow sod is, far the author’s experience and 
observation goes, practically level and just above ordinary high tide, 
0.4 ft. this case. This sod growth forms kind leathery cover- 
ing over the mud, distributing the pressure due the weight the 
filling material above upon the mud below, and preventing from 
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breaking through and being replaced the heavier sand. The press- 
ure the mud from the fill above tends increase the consistency 
the mud squeezing out the water until condition equilibrium 
reached. matter conjecture whether the water rises 
through the sand and adjacent meadow the surface and dried 
out the air oozes horizontally out the bay and creek; prob- 
ably does both. 

The average thickness the meadow sod and mud 4.3 ft., the 
maximum thickness being 9.5 ft.; the ordinary rise and fall tide 
ins. 

specification called for fill earth height ft. above 
the original level the meadow surface, the contractor assume the 
responsibility for the compression the meadow sod the date 
completion the total work. the contract price was per acre 
finished fill without regard the compression the meadow, the in- 
vestigation the compression would have bearing this 
undertaking, but the opportunity for examination the matter 
was too favorable neglected. 

The total area filled was divided into squares 100 ft. 
each corner stake was driven through the meadow firmly into the 
underlying sand and gravel, and the top was sawed off the 3-ft. 
grade level. board ft. square, with short stake nailed 
one edge, was placed the meadow surface the side each grade 
stake, the short stake being pushed into the meadow sod that the 
board could remain where placed the surface and not washed 
out position the filling took place. The thickness the meadow 
sod was ascertained pushing down half-inch iron rod the sand, 
and the thickness the filled material from the surface down the 
board was similarly determined. referring all elevations the 
top the grade stake, the amount compression was 
ascertained. The whole area includes all kinds meadow, from hard 
soft, that the result may fairly considered representative 
meadow where the rise and fall the tide does not differ materially 
from that stated. 

The contract was awarded Messrs. Charles Vivian Company. 
They used one hydraulic dredge, equipped with 18-in. centrifugal 
pump, which was run maximum speed 250 revolutions per 
The suction and discharge were also ins. diameter. The filling 
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material was almost entirely sand from the bay and from canals dug 
through the meadow; the sand was very sharp quartz, which caused 
serious wear the pump, which was finally obviated the use 
hardened steel linings. These protected the pump shell and could 
readily replaced they became worn. The weight the filling ma- 
terial (sand) varies from 875 lbs. 956 dry and from 037 lbs. 
118 lbs. wet yard, the wet sand being about heavier 
than the dry. 

the accompanying tables the percentages given are with refer- 
ence the thickness the meadow, and where percentage noted, 
order that its proper value may apparent, the number obser- 
vations which the average noted. subdivision thick- 
ness also made into five classes follows: 1.5 3.5 ft. inclusive; 
3.6 4.5 ft. inclusive; 4.6 5.5 ft. inclusive; 5.6 6.5 ft. inclusive. 
and 6.6 ft. and upward, that any peculiarity due different thick- 
nesses might disclosed. also state that the averages 
are carried out tenths order that any ratio tendency 
shown the results might more easily noted and studied, rather 


than with any idea determining the actual compression with mathe- 


TABLE No. COMPRESSION FOR VARIOUS PERIODS 
AND 


COMPRESSION AND NUMBER STATIONS OBSERVED, FOR 
NEss MEADOW Sop SHOWN BELOW, 


Time. 2.7 ft. Av.. ft. Av., ft. Av., 5.9 Av., 7.9 combined. 
4mos.. 12.3 47 16.0 43 17.1 36 13.8 17 17.5 19 15.1 162 
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TABLE No. THE ToTAL PERCENTAGE Com- 
PRESSION THROUGHOUT THE SUCCESSIVE MONTHS, FOR 
THICKNESSES COMBINED. 


stations. cube mo, | mo, | mo. | mo. | mo, | mo, | mo, | mo. | mo. | mo. | mo. | mo. 


TABLE No. AVERAGE COMPRESSION WITH Com- 
PRESSION FOR THIN, AND THICK, 


THIN MEDIUM MEaDow, 
GENERAL 1.5 3.5 Fr. 3.6 6.5 Fr. MEADow. 
AVERAGE. 6.6 Fr. AND 
SEE TABLE AVERAGE THICK- 
a a > Aa > >. 
2 mos.. 172 13.1 49 10.1 | — 3.0 || 104 14.1} + 1.0 19 14.8 | +1.7 
3 mos.. 163 14.3 48 11.8 | — 2.5 96 16.1 | + 0.8 19 16.5 | + 2.2 
4 mos.. 162 15.1 47 12.3 | — 2.8 96 16.0 | + 0.9 19 17.5 | + 2.4 
5 mos... | 162 15.5 47 12.5 | — 3.0 96 16.5 |} + 1.0 19 18.2 | + 2.7 
6 mos 148 15.9 45 12.9|—3.0 || 84 17.0} + 1.1 19 18.6 | + 2.7 
7 mos 135 16.7 43 13.5 | — 3.2 13 17.9 | + 1.2 19 19.4] + 2.7 
8 mos... | 113 16.9 39 13.1 | — 3.8 59 18.7 | + 1.8 15 20.1 | + 3.2 
9 mos... 96 16.6 36 12.6 | — 4.0 46 18.6 | + 1.9 14 207) + 4.1 
10 mos... 82 16.2 32 10.9 | — 5.3 37 18.4 | + 2.2 13 21.6 | + 5.4 
11 mos... 63 16.7 25 11.1 | — 5.6 25 19.5 | + 2.8 13 22.0 | + 5.3 


taking the average percentage compression for all thicknesses, as- 
sumed that independent the thickness the meadow. This not strictly correct, 
the percentage compression for thin meadow being less than, and for thick meadow more 
than, for the general average shown above for all thicknesses, 


2 


i 
| | | 
} 0.6 | 0.1 | 0.4 | 0.3 | 0.2 43 
0.0! 0.2 | 0.4 | 0.3 | O14 
f 0.3 | 0.4 | 0.3 | 0.1 | 0.3 
0.3 | 0.3 | 0.3 | 0.4 }..... 
0.3 | 0.8 | 0.4 
0.8 | 0.48 
4 
| 
q 
| 
4 
i 
| 


Some experience the author Jamaica Bay during 1896 the 
same kind work shows the percentage compression ma- 
terially less where the rise and fall the tide greater ft. 
Jamaica Bay), other things being equal. The information there 
obtained was not sufficiently extensive authoritatively warrant any 
more definite statement than this; the same relative level, practically, 
maintained between the surface the meadow and ordinary high 
tide, and suggested that the opportunity for drying out the 
upper portion the meadow sod during part each tide tends 
harden the sod, and make less compressible than where 
saturated all the time. 
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NOTES PORTLAND CEMENT CONCRETE. 


Esq. 


PRESENTED APRIL 7TH, 1897. 


number years ago the Society German Portland Cement 
Manufacturers published article claiming that good Portland 
cement could not improved admixtures. seems likely that 
the purpose that article must have been counteract any endeavor 
dishonest men add poor admixtures, and thus lower the reputa- 
tion German Portland cement, which then had begun invade the 
markets the world. also possible that experiments with many 
cements made before that time would not show the advantage fine 
silicious admixtures, well the present high-limed 
ing cements. Besides may also that both good and valueless 
admixtures were treated under one head, and therefore condemned. 

worth mentioning that although the use hydraulic mortars 
very old, and knowledge the nature setting and 
hardening very important, was not until recently that much 


sent mail the Secretary. The papers with discussion full will published the 
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had been done this line. Whenever failures concrete works 
were reported, they were attributed either poor workmanship 
the construction bad cement, while reality neither was the 
cause. cement was regarded bad when contained, through care- 
less manufacture, too much free lime, magnesia sulphuric acid. 
The harmful effect free lime has always been well enough known, 
but there the present day, with improved machinery and methods 
manufacture, excuse for such free lime, and not often met 
with practice. amount magnesia above was long regarded 
dangerous, and even to-day there are many specifications calling for 
cement with less than magnesia. The German manufacturers, 
whom this magnesia question has been most importance, have dis- 
cussed their meetings and their papers for long time. The 
result that to-day magnesia Portland cement thought 
harmless, and many claim that even ought allowed. seems 
the author that this difference opinion has resulted not much 
from the different amounts magnesia the cement from the ex- 
cess, more less, basic constituents, such lime, magnesia and 
alkalies. Sulphuric acid has been considered harmless Portland 
cement only the amount percent. closer investigation 
the effect sulphates concrete was first made Messrs. Erd- 
menger, Candlot and Michaélis.* The results are, short, that the 
amounts alumina play important part, and that material 
difference whether the sulphates are added before after burning. 
they are intimately mixed with the raw materials considerable 
quantity may not only allowed the cement, but beneficial. 

The author does not believe that consumers run much risk from 
any the previously mentioned causes faulty cements, because there 
are very few cements that contain excess free lime, magnesia 
sulphuric acid, and such should the case, ordinary tests cold 
water would few days show the bad effects sulphates, simple 
analysis would give the amount magnesia, and days’ cold-water 
test few days hot water would show the free lime. The prin- 
cipal danger concrete construction has with the above- 
mentioned causes, but comes from using high-grade, well-manufactured 
cements, which extreme fineness the grinding raw materials 


See Thonindustrie 1891, 925; and_Candlot’s work, entitled Cements Chaux 
1891, pp. 243, 263. 
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and the finished products together with uniform, hard burning, 
enables the manufacturers increase the amount the basic elements 
maximum without getting appreciable amount free lime. 
Such cement will, short time, obtain very high degree 
strength and give excellent satisfaction wherever used air away 
from the continual action water. For such work may take more 
sand and make more durable concrete than the old-fashioned low- 
limed and coarsely ground cements. different, however, where 
the concrete used under water, fresh salt. Then high- 
limed, high-grade cements will not only prove inferior but dangerous, 
especially the water rich shown Table No. 


TABLE No. 


Pat RESIDUE CEMENT, CEMENT SAND, 
on— 

= a > a = 

glass 
Surface 

off. 


These briquettes were cracked very much. 


Each the tests this table, with the exception those for two 
years, average five breakings. The two-year tests this table 
and all the tests given the remaining tables are each average 
three breakings. order make comparison easier, decimals have 
been omitted. sand was used for all the tests; was passed 
through 16-mesh and retained 20-mesh sieve. All briquettes 
were made hand, and such amounts water used would give 
the best results with each individual cement. 


See also 1896, No, 25; article Dr. Stutzer. 
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The water used, both for gauging and immersion, was well water, 
containing one liter: 
O,, 1.0214 grams. 


Samples and were German Portland cement, was Belgian, 
cement. Samples and had been kept the laboratory about 
months, and were somewhat lumpy; the others seemed comparatively 
fresh and the best condition. 

becomes apparent from inspection the sand tests Table 
No. that those briquettes which broke the highest short time 
fared worst the long run, and analysis shows that those cements con- 
tain more basic elements, lime and magnesia, proportion acid 
elements, silica, alumina and oxide iron, than the other samples. 

has long been evident the author that under the hardening 
cement mortar part the lime continually set free separated 
from its molecular combination with silica, alumina iron; other 
words, these last substances are able combine with more lime 
and magnesia dehydrated state the kilns than hydrated 
state the mortar. Dr. Michaélis* finds that 33% the lime the 
average Portland cement set free and will seek other material 
combine with. reached the air will take carbonic acid and 
form carbonate, which does not injure the concrete; pure water 
will washed away the water, and the concrete will left more 
porous and weaker; sea-water, water containing mineral salts, 
these salts will combine with the calcium hydrate and form volumi- 
nous double salts, which will swell and destroy the concrete. Mr. Ger- 
hart Herfeldt discusses this same subject, and shows, like Dr. Michaé- 
lis, how Portland cement can improved admixture trass, but 
his tests only cover days, which, said before, not enough 
show the full value the admixture. 

The author has often noticed that unwashed sand would give better 
tests than well washed and cleaned sand, and can account for 
only this way, that the fine-clay substance the sand able 


*In excellent article entitled ‘‘Das Verhalten des hydraulischen Bindemittel Zum 


Meerwasser,” published Verhandlungen des Vereins zur Beforderungen des Gewerbfleisses, 
1896, Nos, and 
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combine with the liberated lime-hydrate the cement. was this 
circumstance which first gave him the idea improving concrete 
adding certain quantity fine silicious materials and experiments 
made subsequently more than satisfies him the correctness his first 
supposition. Out many tests, more less systematically carried 


on, the results few, which agree everything with the others, are 
given Tables Nos. and 


TABLE No. 


part cement, part cement. 


part sil. 
parts sand. 
554 136 100 
months............ 847 264 341 
950 298 470 
TABLE No. 
1 cement. - ent. 
Neat cement. 2.5 sand. 
water 12% water 12.8% 
911 252 314 
1l cose 917 254 374 


Table No. shows the compression tests pounds per square inch. 


TABLE No. 4.—CompresstvE STRENGTH, Pounps 


GERMAN PORTLAND CEMENT.|| AMERICAN PORTLAND CEMENT. 


4sand sil. sand. sil. 
445 218 282 167 
306 901 1094 805 
days cold water....... more than 
ure between 
and 


machine could break only high 030 
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Table No. shows the results varying proportions cement and 
silicious material. Cement American, and cement German, 
the same Table No. 


TABLE No. VARYING THE PROPORTIONS THE 


INGREDIENTS. 
ac rn ae ars rine 
Too poor 


day air; days cold water; days boiler with pressure between and 
Ibs, per inch. 


Fig. shows A,, G,, and graphically. 


WINTER MONTHS SUMMER MONTHS 


WEEKS 
Fie, 


Such are the author’s results invariably with silicious admixtures 
with Portland cements. What the above experiments called 
sil volcanic ash found great quantities Nebraska, Colorado, 
and other places. Its chemical composition very similar that 
santorin earth from Greece and trass from Germany. The analysis 
the sample used for most his experiments found be: 


Bea 
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| 
| 
| 


Papers.] LUNDTEIGEN PORTLAND CEMENT CONCRETE. 141 


The composition varies, however, the different localities and pos- 
sibly different depths each deposit. Dr. Erdmenger found 
sample sent him from another locality: 


Alumina.... 13.80 
Oxide iron long and repeated boil- 


Magnesia ing caustic soda solution 


Lime 0.09 | only 3 per cent, remained un- 


Such ashes contain the most chemically bound water are con- 
sidered best for cement admixtures, although the author believes that 
long run there will much difference. 

arule such ashes are found layers from ft. deep, but 
the author told that Colorado much thicker layers are found. 
the banks somewhat moist and can shoveled out easily; 
when dry, part will lumpy, especially the more impure varie- 
ties. Squeezed out, will have less than residue 100-mesh 
sieve. The color either gray white, the gray being the cleanest, 
but coarsest. believed originate from eruption; being 
carried the wind, would settle small quiet lakes, which would 
fill up, solidify and afterwards covered with dirt. 

Such ashes and similar material, like trass and pozzolana, 
have been used with hydraulic limes for water mortars far back his- 
tory; thus Smeaton used them the Eddystone Lighthouse 1856-59. 
The author does not know, however, that they have been used any 
extent with Portland cement. 

Where such ashes, trass pozzolana cannot had reasonable 
price, other materials may used. Waste products from alum fac- 
tories and certain silicious slags are said give very good results. 
Certain kinds clay and sand when ground extremely fine will also 
give good satisfaction. the author’s experience that sand and 
cement ground together (sand cement) will give higher tests 


| 
| 
| 
| 
g 
‘ 


142 LUNDTEIGEN PORTLAND CEMENT CONCRETE. [Papers. 


time than when the cement and sand are ground separately and mixed 
afterwards, but long-time test does not seem make any differ- 
ence. How powerful such fine silicious material combining with 
free lime can best seen adding increasing amounts unslacked 
partially slacked lime Portland cement, and then making bri- 
quettes with and without the silicious admixture. Table No. con- 
tains results such tests, and Fig. diagram the same data. 


TABLE No. 
0.5 partially slacked lime. slacked lime. slacked lime. 
a B | 7 
88 64 | 107 


here specially interesting study the middle column the 
tests, will seen that while the destructive force the free 
lime makes itself more and more prominent the first days, 
which time the briquettes column are entirely destroyed, the bri- 
quettes column while weakened somewhat, are able regain 
strength and act like sound concrete, showing that the expansive force 
the lime has been overcome. Column shows steady and uni- 
form increase, which indicates the perfect soundness the concrete 


from the start. 
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MEMOIRS DECEASED MEMBERS. 


will hereafter reproduced the Volumes Transactions. 
information which will amplify the records here 
forwarded the Secretary prior the final pub 


Any 
rinted, correct any errors, should 
ication. 


ALEXANDER SAMUEL DIVEN, Am. E.* 


1896. 


Descended from Scotch-Irish ancestry, General Alexander Samuel 
Diven was born February 10th, 1809, the then town Catherine, 
Tioga County, Y., now the town Dix, Schuyler County. was 
the son Captain John Diven, soldier the Revolution. 

General Diven’s early education was acquired the schools his 
native town and the academies Penn Yan and Ovid. 1830 
went Elmira and entered the office the late Judge Hiram Gray 
student law. this office and that Fletcher Haight 
Rochester completed his legal studies, maintaining himself the 
mean time part teaching school Elmira, and part Owego 
Deputy County Clerk Tioga County, which then comprised 
Chemung County and the present city Elmira. Admitted the 
bar went Angelica, Allegany County, 1833, and opened 
office partnership with George Miles, who few years later re- 
moved Michigan. General Diven continued his practice alone 
Angelica until 1845, when removed Elmira. His practice 
Angelica was extensive and covered large portion western New 
York. Soon after removing Elmira became member the firm 
Diven, Hathaway and Woods, which, during its existence fifteen 
years, was leading law firm southern New York. This partner- 
ship continued until July, 1861, when was dissolved enable its 
senior member form new partnership with his son, George 
Diven. This latter partnership continued only few years and did 
not receive much attention from its senior member, owing the de- 
mands upon him his political, military and business associations. 
free soil democrat, General Diven was one the organizers the 
Republican party the State New York, and was ever prominent 
inits councils. served one term, the State Senate, and 
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1860 was elected representative the Thirty-seventh Congress, 
taking leading part its deliberations during that critical period 
the nation’s history. 

the summer 1862, after the disastrous Peninsular campaign, 
when the call was issued for 300 000 men, the personal solicitation 
President Lincoln and Secretary Seward, General Diven and Gen- 
eral Van Valkenburgh, representative from adjoining district, 
leaving their seats Congress, went their homes aid raising 
regiment response the call. This regiment, the 107th New York, 
was one the first, not the first, respond thecall. went 
out with General Van Valkenburgh its Colonel and General Diven 
Lieutenant-Colonel, and reached the front time take part the 
battle Antietam. Failing health compelled General Van Valkenburgh 
resign his command, and General Diven succeeded the colonelcy, 
continuing command until after the battle Chancellorsville, 
which the regiment took part. Soon after this battle was commis- 
sioned President Lincoln Brigadier General, brevet, and ap- 
pointed Assistant Provost Marshal General and assigned western 
district New York, with headquarters Elmira. This position 
continued hold until the close the war. 

While residing Angelica, General Diven became interested the 
construction the New York and Erie Railroad and took active 
part extricating the company fromits early difficulties and especially 
aiding procure needed legislation, particularly that which re- 
leased the company from the loan the State. For 
several years was Director, had charge Commissioner for procur- 
ing right way over large portion the line, and with his firm 
had charge the legal business the western end the line. His 
connection with this road and its construction brought him into close 
relations with men eminent their profession, who, civil engineers, 
had charge the work, among them Major Brown, William 
McAlpine, James Kirkwood and Julius Adams. 

While engaged the construction the New York and Erie Rail- 
road became interested the Chemung Railroad, extending from 
the New York and Erie Railroad, near Elmira, the then village 
Jefferson, now Watkins, the head Seneca Lake. wasa director 
the company which built this road, which was opened December, 
1849, soon after the Erie Road was opened Elmira and was operated 
connection with the latter road continuous line from New York 
Jefferson for couple years and until the completion the line 
Dunkirk. Soon after the completion the Chemung Railroad 
General Diven became interested the construction line from its 
northern terminus Canandaigua. The company which constructed 
the latter road was originally chartered the Canandaigua and Corn- 
ing Railroad Company for the purpose constructing railroad from 
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Canandaigua Corning. After the construction the Chemung 
Railroad the title the Canandaigua and Corning Company was 
legislative enactment changed the Canandaigua and Elmira Railroad 
Company and its route changed connect with the Chemung Railroad, 
thus making continuous line railroad from Elmira 
The contract for its construction was made with company which 
General Diven was member. After the completion this road still 
further extension was made the construction the Canandaigua 
and Niagara Falls Railroad, which was also constructed the same 
firm contractors. These three railroads were constructed with 
ft. gauge correspond with that the New York and Erie Railroad, 
and formed continuous broad-gauge line from Elmira Niagara 
Falls. The last built road becoming involved, was sold foreclosure, 
purchased the interests the New York Central Railroad Company, 
its gauge narrowed, and has since been operated that company. 
The line from Elmira Canandaigua now under the control the 
Northern Central Railway Company and operated part 
the Pennsylvania system connection with the Elmira and Williams- 
port Railroad. Soon after the completion the road Canandaigua 
General Diven became interested the construction the Williams- 
port and Elmira Railroad. The Williamsport and Elmira Railroad 
Company was originally chartered the legislature the State 
Pennsylvania 1832, this being one the earliest railroad charters 
the United States. early day line was constructed from Will- 
iamsport Ralston and for time operated with horses, but was soon 
abandoned and not used until about 1852, when General Diven took 
hold the project, interested certain Philadelphia parties raise the 
necessary capital, and, taking the contract for its construction, com- 
pleted the road the summer 1854. While this road was under 
construction was also interested the construction the Cata- 
wissa Railroad, extending from Milton Tamaqua the State 
Pennsylvania, which, when finished, connection with the Williams- 
port and Elmira and other roads formed continuous line railroad 
from Elmira Philadelphia. 

Shortly after the completion these railroads became interested 
the construction the main line the Missouri Pacific Railroad, 
and was one the firm James Kirkwood Company, which had 
contract for constructing large portion the line. Afterwards, 
connection with Lewis Stancliff, who had been civil engineer 
the construction the Erie Railroad, and others, formed firm 
contractors known Diven, Stancliff Co., which took the contract 
for constructing what was then known the Southwest Branch the 
Missouri Pacific Railroad, line projected from Franklin the main 
line the Missouri Pacific Neosho, the southwestern portion 
the state. This line was completed Rolla, and the firm was engaged 
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heavy work beyond, when the breaking out the Rebellion stopped 
operations. 

Upon the reorganization, after the foreclosure sale, the New 
York and Erie Railroad Company into the Erie Railway Company 
1862 under the presidency Nathaniel Marsh, General Diven was 
elected Director, and his law firm, then consisting himself and son, 
had charge the legal business the company west Susquehanna. 
Upon the death Mr. Marsh, soon after the close the Civil War, 
General Diven was elected Vice-President the company, position 
continued hold, residing meantime New York City until 1871, 
when resumed his residence Elmira. again took the vice- 
presidency for few months 1872, when General Dix was called 
the presidency. During this period, connection with one his 
sons, was interested contract for the construction the Jeffer- 
son Railroad, extending from near Susquehanna Carbondale, Pa., 
which operated branch the Erie Railroad. With another son 
afterwards constructed what known the Nineveh branch the 
Albany and Susquehanna Railroad, extending from Nineveh con- 
nection with the Jefferson Railroad, constructed under the auspices 
and operated the Delaware and Hudson Canal Company. Still 
later was engaged with the same son the construction portion 
the New York and Canada Railroad along the west shore Lake 
Champlain. 

With the completion this work closed active operations 
business affairs. The rest his life was spent his old home 
Elmira, except for the last twenty years passed few months each 
year his winter place the St. John’s River, near the city 
Jacksonville, Fla. While engaged regular active business, 
kept himself touch with the progress events, took great inter- 
est political affairs, and devoted much his time and means 
benevolent and educational institutions and enterprises. During 
nearly all his life was earnest and active member the Pres- 
byterian Church. 

General Diven was married 1834 Amanda Beers, who 
died 1875. children, four sons and four daughters, were the 
issue this marriage, whom two sons and three daughters survive 
him. One the surviving sons, John Diven, superintendent 
the Elmira Water-Works Company, Associate this Society. 
second marriage took place 1876 Maria Joy, who still survives. 

While the compiler this sketch feels some delicacy about com- 
menting the character the deceased, may pardoned for 
closing with the tribute another, showing the esteem which 
General Diven was held those who knew him best. For many 
years was member select social and literary club which 
held monthly meetings, and the first meeting the club after his 
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death member prefaced the essay was read with the following 
words: 


should less than justice the emotion the hour did fail 
voice our sense loneliness loss him but yesterday the Nestor 
our circle, ripe years, strong heart and mind, who since 
our last meeting has solved the magnificent mystery death. his 
ready soul doors have now swung open, upon whose threshold have 
knocked vain these many years. shall not forget him. The 
sparkle his wit, the dignity his thought, his kindly sentiment 
each and all, well, shall linger our memory till the last this 
little circle shall have ceased from earthly effort and followed his 
departing footsteps.” 


General Diven was elected Fellow the American Society 
Civil Engineers June 16th, 1870. 


leg 
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FREDERICK JANVRIN CARREL, Am. E.* 


May 2p, 1894. 


Frederick Janvrin Carrel was native St. Aubin, Jersey, Eng- 
land, where was born October 16th, 1852. After receiving 
education Cardiff and Malvern, sailed from England for South 
Australia. Early 1870 obtained employment Draftsman and 
Assistant the office the Engineer-in-Chief the colony, and was 
engaged upon plans and parliamentary estimates for the Georgetown 
and Kapunda, and Narracourt and Lacepede Bay and other railways, 
and for harbor and bridge works. 

1876 resigned and came this country. His first work was 
the surveys for the West Side Irrigation and Navigation Canal, 
California, and, after the completion the field work, was 
the office plans and estimates this canal. Later, was engaged 
the plans and estimates the Feather River Water Company, 
which proposed construct system water-works supplying San 
Francisco. Then opened office San Francisco Consulting 
Engineer, and made maps, sewer plans and mine and river surveys for 
some time. 

March, 1881, was employed the United States Government 
the Cascades Canal, Oregon, and was promoted the position 
First Assistant Engineer, remaining this service until May, 1886. 
then moved Portland, Ore., where established the Portland 
Smelting Works, and became interested the purchase and sale 
mining This business occupied most his atten- 
tion until his death, which occurred Spokane, Wash., May 2d, 
1894. 1890, was associated with Mr. Oskar Huber the con- 
struction the water-works Cheney, Wash. 

was elected Member the American Society Civil Engi- 
neers March 5th, 1884. 


Memoir prepared from papers file the House the Society. 
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SOCIETY AFFAIRS. 


CONTENTS: 
Announcements 
List Members, Additions, Changes and 


MINUTES MEETINGS, 


THE SOCIETY. 


March 3d, meeting was called order 20.30 o’clock, 
Vice-President William Rich Hutton the chair; John Goodell 
acting Secretary, and present, also, members and visitors. 


Minutes the meetings February and 17th, 1897, were 
approved printed Proceedings for February, 1897. 


paper entitled Wind Pressures the St. Louis was 
presented Julius Baier, Assoc. Am. Soc. E., and discussed 
Messrs Knap, George Morison and Julius Baier. Written 
communications the subject from Messrs. Johnson, Francis 


Nipher, Hazen and Stuart were presented Mr. 
Goodell. 
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Ballots were canvassed and the following candidates declared 
elected 


CHARLES FREDERICK Galveston, Tex. 

Boston, Mass. 

Argentina. 

Frank Otis Fitchburg, Mass. 

Chicago, 

JOHN VAN WICHEREN Steelton, Pa. 

New York City. 

WASHINGTON St. Louis, Mo. 


MEMBERS. 


CARLETON GREENE, Buffalo, 

New York City. 

ENGLER Bethlehem, Pa. 

JOHN GERARD THEBAN, New York City. 

Sydney, New South Wales. 


Announcement was made the election the Board Direction 
March 2d, 1897, the following candidates: 


JUNIORS. 


CREIGHTON Hartford, Conn. 

Henry Forp, St. Albans, Vt. 

New York City. 


Adjourned. 


March 17th, meeting was called order 20.15 
o’clock, President Harrod the chair; Charles Warren Hunt, 
Secretary, and present, also, members and guests. 


paper Eugene Smith, Jun. Am. Soc. E., entitled The 
Compressibility Salt Marsh Under the Weight Earth Fill,” was 
presented the Secretary, who read correspondence the subject 
from Clark, Assoc. Am. The paper was discussed 
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Affairs. ANNOUNCEMENTS. 


The Secretary announced that, under the Constitution, majority 
total vote not less than one-third the corporate membership 
the necessary for the adoption the proposition for the 
appointment the Board Direction special committee report 
the proper manipulation tests cement. One-third the cor- 
porate membership have not sent ballots, about thirty more votes 
being needed order arrive decision the matter. Ballots 
may obtained application the Secretary. 

Adjourned. 


THE BOARD DIRECTION. 


March 2d, 1897.—Nine members present. 


was voted that the future the letters enquiry sent the 
membership, asking their opinion the time and place 
Annual Convention, sent out canvassed the preceding 
Annual Convention. 

Applications were considered and other routine business transacted. 

Four candidates were elected Juniors. 

Adjourned. 


ANNOUNCEMENTS. 


MEETINGS. 


Wednesday, April 7th, 1897, o’clock, regular meeting will 
held, which paper Andreas Lundteigen, Esq., entitled, 
Portland Cement Concrete,” will presented. was 
printed Proceedings for February, 1897. 


Wednesday, April 21st, 1897, o’clock, regular meeting will 
held, which paper Wynkoop Kiersted, Am. E., 
entitled Valuation Water-Works Property,” will presented. 


DISCUSSIONS. 


entitled, Study the Designing and Construction Elevated 
Railroads, with Special Reference the Northwestern Elevated Rail- 
road and the Union Loop Elevated Railroad Chicago, which 


was presented the meeting February 17th, 1897, will closed 
April 1st, 1897. 


Discussion the paper Julius Baier, Assoc. Am. E., 
entitled, Wind Pressures the St. Louis Tornado,” which was pre- 
sented the meeting March 1897, will closed April 15th, 1897. 
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EPHRAIM............ Exchange Place, Bos- 
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Nov. 1891 
1896 


Rock Island 
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Co., Lead, Lawrence 
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Orleans, Feb. 1897 
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JUNIORS. 


Bldg., Hartford, Conn. Mar. 1897 
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LIBRARY AND MUSEUM. 


From American Society Irrigation Engi- 
gineers, Denver, Colo.: 


Transactions, Vol. January, 
1897, 


From Belgian Society Engineers, Brus- 
sels, Belgium: 


List Members, 1896-97. 


From Walter Berg, New York, Y.: 

Discussion Profession the 
Railway and Suggested Course 
Training Therefor.” 

From Board Regents the Smithsonian 
Institution, Washington, 

Annual Report for the year ending 
June 30th, 1894. 

From Board Trustees the Sanitary 
District Chicago, Chicago, 

Proceedings, February 3d, 10th, 17th 
and 24th, 1897. 

From John Bogart, New York, Y.: 
emin fer Métropolitain Paris, 
Traction. 

Traction Moyen des Locomotives 
Vapeur sans Feu, Lamm 

Valeur Théorique Pratique des 
Moteurs Air 

Les Locomotives sans Foyer; leur 
Application aux Tramways Mexi- 
cains. 

Compagnie des Tramways Départe- 
ment Nord (Les Locomotives sans 
Foyer, Lamm Francq). 

Compagnie Continentale d’Exploitation 
des Locomotives sans Foyer (Mé- 
moire sur Systeme Lamm 

Les Locomotives sans Foyer (Plate 
from Portefeuille des Machines). 

Journal House Reps., Pa., 1829-30, 
containing report Allegheny Port- 
age. 

From British Association for the Advance- 
ment Science, London, 

Report the Sixty-sixth Meeting, 
Liverpool, 1896. 

Preliminary Programme the 
Meeting, 1897. 


From Canadian Society Civil Engineers, 
Montreal, Can.: 


Transactions, January June, 1896. 


From Arthur Davis. Washington, C.: 
Report the Irrigation Investigation 
for the benefit the Pina and other 
Indians the Gila River Indian Res- 
ervation, Arizona. 


From Mordecai Endicott, Washington, 


the Report the Board 
Engineers for the Purpose As- 
the Feasibility, Perma- 


nence and Cost Construction and 
Completion the Nicaragua Canal 
the Route and pro- 
vided for Act which passed the 
Senate, January 28, 1895. Doc. 279, 
Part House Representatives. 


From Engineers’ Club Cincinnati, Cin- 
cinnati, O.: 


Secretary’s Report and List Mem- 
bers, December 17, 1896. 


From Commissioner, Washing- 
ton, 


Report the Operations the Engi- 
neer Department the District 
for the year ending June 
30, 1896. 


From Mendes Guerreiro, Lisbon, Por- 


tugal.: 


From Harbor and Land Commissioners, 
Boston, Mass.: 


Annual Report for the year 1896. 


The Tornado. 
From Ferrand Henry, Detroit, Mich.: 
Link the Chain. Ship Canal be- 
tween Lake St. Clair and Lake Erie. 
From Edwin Hill, Washington, C.: 
Report the Commissioner Patents 
for the calendar year ended December 
31, 1895. 
From Institution Mechanical Engineers, 
London, Eng.: 
Proceedings, April, 1896. 
Iron and Steel Institute, London, 


ng.: 
The Journal, Vol. L., 1896. 


From William Jackson, Boston, Mass.: 
First Annual Report the Water Com- 
missioner (Boston, Mass.), for the 
year ending January 31, 1896. 
From Langley, Secretary, Washing- 
Smithsonian Miscellaneous Collections. 
Catalogue Scientific and Techni- 
cal Periodicals, 1665-1895. 


From Association Amicale des Anciens 
Manufactures, Paris, France: 
Annuaire, 1832-1896. 
From Patent Office, London, Eng.: 
Abridgments Specifications Pa- 
tents for Inventions, Fastenings, 
Lock, Latch, Bolt and Other Paints, 
Colors and Varnishes Bearings and 
Lubricating Apparatus Drying To- 
bacco Boxes and Cases. 


From Patterson, Secretary, Concord, 

the Sixth Annual Con- 

vention the Association Rail- 
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way Superintendents Bridges and 
Buildings, held Chicago, Octo- 
ber 20th, and 22d, 1896. 


Poor’s Manual for 1896. 


From Reform Club, Committee Munici- 
pal Administration, New York, Y.: 
Municipal Affairs, Vol. No. 
From Gustave Richard, Secretary, Paris, 
France: 
Revue Méchanique, Vol. No. 
From Royal Institute Engineers, 
Hague, Holland: 
otulen der Vergaderingen, Tweede 


Aflevering. 
Verhandelingen, 
Tweede 


From Society Civil Engineers France, 
Paris, France: 
Inauguration Nouvel Hotel 
Société Janvier, 1897. 


From Department Agriculture, 
Forestry Division: 

Bulletins Nos. and 14. Tim- 
ber Physics; Forest Influences; Tim- 
ber, Elementary Discussion the 
Characteristics and Properties 
Wood; Some Foreign Trees for the 
Southern States; Nomenclature 
the Arborescent Flora the United 
States. 


From Department Agricuiture, 
Office Road Inquiry: 
Bulletins No. Circulars No. 
to 26. ; 
From U.S. Department the Interior: 
Report Vital and Social Statistics 
the United States the Eleventh 
Census, Part 


From Geological Survey: 
Magnetic Declination the United 
States. 
From National Museum: 


Annual Report for the year fending 
June 30th, 1894. 


From Patent Office: 
Alphabetical Lists Patentees and 
nventions for the Quarter ending 
September 30th, 1876. 
Index Official Gazette, July Sep- 
tember, 1896. 


From Treasury Department, Bureau 
Statistics: 
The Foreign Commerce and Navigation 
the United States for the year end- 
ing June 30th, 1896. Volume 


From War Department, Chief 
Engineers: 
Forty-two Reports the Improvement 
Certain Rivers and Harbors. 
Fifteen Specifications for the Improve- 
ment Certain Rivers and Harbors. 
Annual the Chief Engi- 
neers, Army, 1896. vols. 


From University Pennsylvania, Phila- 
delphia, 
Catalogue, 1896-97. 


From University the State New York, 
Albany, Y.: 
Bulletin No. 16, October, 


From Horace Wadlin, Boston, Mass.: 
Twenty-sixth Annual Report the 
Statistics Labor, March, 
ve. 
Manufactures, 
1895. 


Herbert Wilson, Washington, 


‘Water Supply and Irrigation Papers 
the United States Geological Survey, 
No. Pumping Water for Irrigation. 


From Williams, Detroit, Mich.: 
Forty-fifth Annual Report the Board 
Water Commissioners (Detroit, 
for the Year 1896. 


Source unknown: 

Deep Water Harbor Southern Cali- 
fornia, Port Los Angeles vs. San 
Pedro. Full Report Oral Testi- 
mony Public Hearings Los 
Angeles, December, 1896. 
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VALUATION WATER-WORKS PROPERTY. 


The determining the value water-works property 
one much significance view the approaching expiration 
many water-works franchises. involves the probable purchase 
the property the city the renewal the contract with the pri- 


vate water company for another term years. question which 


engineers are called upon consider all its practical bearings, and 

therefore becomes proper question discussion among them. 
Briefly, the situation this: Many cities have granted private 

water companies franchises construct, operate and maintain systems 
papers are issued before the date set for presentation and discussion. 


Correspondence invited from those who cannot present the meetings, and may 


sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 
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water-works for specified term years. The duration the 
franchise most recorded instances from twenty thirty years, 
for fifty years, and few other instances, for ninety- 
nine years, perpetual franchise. recorded some fran- 
chise ordinances that time fixed for the purchase the property 
the city, others that the property may purchased any time 
fixed intervals. few ordinances may specifically name price 
paid for the property may state that the cost the plant 
property the basis but many, not most, 
instances the ordinance defines the purchase-price the value 
the property determined disinterested appraisers arbitrators, 
and defines general way the method appraisement. The terms 
the franchise ordinance may name certain rates charged con- 
sumers water and make them subject modification from time 
time they may fix schedule rates which shall not exceeded; 
they may leave the rates altogether unregulated. 

Years roll by. The franchise and attendant contract are about 
expire. The city contemplates purchase the property, the 
private water company must have new franchise continue 
maintain and operate the water-works plant. the event 
purchase the city, the company and the city must agree upon the 
value the plant, this value not already fixed the terms 
the franchise ordinance. The method appraising the value de- 
fined the franchise ordinance may may not work satisfactorily. 
That depends the real desires either both parties the con- 
tract reach agreement. the event disagreement and 
resulting controversy, third party may intervene arbitrate the 
differences and fix upon value the property. the decision 
the arbitrator arbitrators not accepted final, then the power 
the court may invoked determine the matter and enforce, 
necessary, the terms its decision. 

the presentation evidence before arbitrators, commissioners 
courts, the engineer often called expert witness, and 
sometimes arbitrator commissioner. Upon occasions this 
kind the evidence experts relating valuation may more less 
conflicting, because the nature the instructions from their re- 
spective clients, because the efforts one the other the 
contestants strengthen some assumed position prove some 
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abstract proposition means certain line testimony, be- 
cause the possession incomplete data upon which base 
opinion, yet because difference conception the part 
the several individuals the proper basis upon which estimate 
the value cost. 

the mere question cost the plant involved, bare show- 
ing the construction and maintenance accounts should suffice but 
the value the property sought, the problem becomes different 
altogether. The cost article the amount actually paid for it. 
The cost plant the amount expended constructing it. The 
cost property the amount expended constructing and estab- 
lishing it. 

Value measure utility, the amount which can obtained 
exchange. depends upon the cost production and the relation 
between supply and demand, tending become fixed when the cost 
production constant, when the supply and demand are equal; 
decrease when the demand less than the supply, and increase 
when the supply less than the demand. the production 
article limited and general and constant demand for exist, there 
tendency towards constant rise value which eventually con- 
fines the sale those arts industries absolutely requiring the use 
the gratification the wants those who can afford it. 
With supply unrestricted except conditions demand and with 
normal demand, the market price article may progressively 
decline the result improved facilities manufacture and trans- 
portation. Thus the price pig iron 1878, year great depres- 
sion, averaged per net ton. During the boom 1880 
suddenly rose $36 per net ton, and more suddenly fell $20 
the same year, after which the price remained steady $21 and 
$23 for about two years, and then gradually declined 1883, 1884 
and 1885 $16 per net ton, which was the average for 1885. the 
exceedingly active year for the iron trade, 1886, the average price for 
the year was only $16 74. This reduced price, which even brisk 
trade and large demand for iron could not advance, was the result 
improved facilities manufacture and transportation. However, the 
producer received his legitimate profit through sales the low price 
just did the high price. who purchased the production 
pig iron for some specific purpose, for use water-works 
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plant, the high price prevailing 1879 and 1880, would possess 
plant which cost more than one equal magnitude and capacity 
constructed 1886, and still more than one constructed 1895 when 
the price pig iron was about per net ton. Therefore who 
built water-works former years, when the prevailing prices ma- 
terial were high, should have aimed adjust the income accruing from 
the operation the plant that would return him, not only his 
current expenses and legitimate profit, but amount money rep- 
resenting progressive decrease the cost constructing similar 
plant, order that might able adjust water rates meet the 
competition which would indirectly result from the operation sim- 
ilar plants constructed the same locality later years under 
more advantageous circumstances, and affording the same margin 
profit had established. Otherwise might find himself op- 
pressed outside influences, forced operate the plant per- 
controlled more less the current price materials, instead 
original cost. 

is, course, impossible anticipate the various causes and com- 
plications which may serve depreciate the material value earn- 
ing capacity water-works, the extent their effects may off- 
set the appreciating effect upon the value such property 
more perfect administration and more economical methods deliver- 
ing water supply consumers water. Still they must 
anticipated measure insure success, with due consideration 
for the twofold aspect which attaches value and valuation. 
the one hand, the value water-works property investor 
dependent upon its ability produce net revenue, and upon freedom 
from interference from those causes which may influence the standard 
schedule prices upon which the revenue dependent. Any 
change the schedule water rates the fixed rates payment 
cont racted for, as, for instance, hydrant rentals, affects the amount 
revenue, and, proportionately, the value the plant. the other 
hand, the consumer, individually collectively, receives and pays 
for, not only water from the pipes the water-works, but also 
for certain amount service utilized the delivery the water, 
and his ideas the value the property are more less colored, 
and properly so, the character the service and the quality the 
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water. both the service and the water are satisfactory, the charges 
for the water service are subject little objection the part 
the consumer long they remain fair and indiscriminating, thus 
affording stability the value the property, which could not ob- 
tain atmosphere contentious and antagonistic public senti- 
ment resulting from inefficient water-service. 

There also element risk attached the building 
successful water-works property, which difficult define limit. 
The possessor water-works franchise expects derive some pecun- 
iary advantage from the operation and maintenance water-works 
conducted pursuance the terms and requirements the franchise. 
the outset cannot anticipate with any degree precision the 
direction the growth the magnitude the expansion his prop- 
erty. That will depend very much upon the commercial importance 
eventually attained the city which exercises his franchise 
rights. realizes builds the outset only for the present, 
and progressively expands the plant meet growing demand, then 
eventually the plant its entirety will cost more money than would 
suffice duplicate single process construction. also 

realizes, the other hand, that speculations future requirements 
may eventually prove erroneous, and that investments meet future 
demand must supported until actually demanded such expendi- 
tures may become necessary, whether the revenues accruing from 
the operation the plant not available for that purpose. 
Under most circumstances the business policy governing private in- 
vestments which are attended with the least financial risk, particularly 
the franchise inviting the investment restricted comparatively 
short term years, would confine the investment largely the actual 
requirements the case. But the risk does not end here; for before 
the franchise shall have expired, the developments city and its 
immediate surroundings may create new set conditions which may 
compel, they sometimes do, the selection new source water 
supply and modification the plan which has controlled previous 
expenditures. Enforced changes this character and magnitude, 

wholly unanticipated, they often are, entail heavy expenditures with- 
out proportionately increasing revenues. They may even require the 
abandonment portions existing works, and are usually attended 
many complications and incidental expenses. Such hazard 
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described can avoided, and this hazard, together with the 
circumstances under which assumed, should considered con- 
nection with the process valuing water-works property its 
entirety. 

The early efforts the management water-works property 
induce the public the individual exchange the moss-covered 
bucket for the faucet, and build extensive patronage while 
rendering efficient service, may result financial loss during the first 
few years existence. Such losses, together with interest paid upon 
money expended during the interval construction the works, are 
considered the investor part his invested capital and item 
original cost construction. Such expenditures, properly made, 
might less under the management private water company than 
under that city, because the more direct and expeditious man- 
ner which the former often accomplishes the desired ends, but they 
certainly constitute legitimate expense which anybody, city, com- 
pany individual, building business water purveyor, must 
incur, and for which there should some manner resulting com- 
pensation. Therefore, the original cost construction would not and 
could not control the value the plant the investor. That value 
may less more than its original cost. course, the manage- 
ment the minimum value its plant the total outlay the time 
the plant becomes self-sustaining. purchaser, however, the 
value the plant previous its becoming self-supporting and based 
upon net revenues, would less than cost, or, based upon the prospec- 
tive value the property, would altogether speculative. Buta 
speculative purchase will most instances confined the earlier 
years the existence franchise, and speculative purchaser must 
responsible for any errors his own judgment and either gain 


lose the transaction the value the works eventually expands 
shrinks. 


The most important occasion calling for valuation water-works 
property the one incident the purchase the city through the 
exercise its option purchase stated intervals the expira- 
tion the franchise. The choice basis for the valuation such 
property affords opportunity for the expression variety 
opinions. The author has heard asserted that appraisement 
value should made capitalizing the gross earnings less the oper- 
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ating expenses; capitalizing the gross earnings after deducting 
the operating and maintenance expenses that the original cost 
construction constitutes important element determining the 
proper value; yet that the cost duplicating the works less de- 
preciation the only just basis valuation. 

The question depreciation materials construction through 
the effects age and use, whenever congidered connection with valua- 
tion, admits range judgment. For instance, the useful age 
cast-iron water pipe has been variously estimated from twenty-five 
sixty years, even more. Probably the basis estimate the 
several instances was experience the use cast-iron pipe many 
localities, and the judgment may have been correct for those localities. 
However this may be, definite period usefulness cannot arbi- 
trarily fixed for general application without more less partiality and 
error. certain that some soils will cause more rapid deterioration 
cast-iron pipe than others, and that inferior workmanship and materials 
manufacture also increase the rate deterioration. the 
opportunity offers, the probable life metallic other structures 
should estimated specifically for each locality observation the 
local effects those agents and conditions promoting deterioration, 
but this life may, measure, depend upon other conditions than 
deterioration mere wear and tear. 

some instances valuation the small pipe water-works sys- 
tem has been rejected practically useless, but difficult see 
the justice consistency rigid discrimination this character. 
true that errors design and construction, which impair the 
ciency the plant the service, necessitate the abandonment 
certain portions water-works, should taken into account 
appraising the value such property. Upon these occasions the 
appraiser should discriminate between deliberate errors for specula- 
tive purposes and errors enforced because insufficient funds, 
errors which simply became apparent through the development 
conditions environment which could not have been anticipated. 
The use small pipe often enforced economy. 
neering practice, view the highest practicable efficiency general 
water service, may, upon many occasions, reject small pipe, still finan- 
cial considerations often compel the temporary use limited 
amounts. Therefore, process partaking largely business char- 
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acter, such the appraisement the value property, should not 
neglect consider the value certain class construction ser- 
vice the full extent its usefulness, even though below the highest 
standard excellence, provided such consideration not conflict 
with explicit and practical contract stipulations. 

now order discuss briefly each method valuation sug- 
gested with view reaching some basis valuation which just and 
equitable. course, the specific requirements the franchise and 
contract must regarded, but vague statements and technical inter- 
pretations any contract should not affect its impartial bearings upon 
important points. this discussion, few illustrations may serve 
make the remarks more concise and explicit; therefore, reference 
made the Kansas City, Mo., and the Syracuse, Y., cases 
developed recent litigation. 

The following quantities and amounts are the average for the 
year 1893 Kansas City, Mo., given the National Water- 
Works Company its testimony before the courts its late con- 
troversy 


Gross earnings for Kansas City, Mo., water- 


Total operating expenses for Kansas City, Mo., part 

General expenses reported from New York........ 000 
Net Kansas City, 272 763 


Cost water-works for Kansas City, 
Mo., estimated board experts employed 
Worth plant, 1893, estimated commissioners 
appointed the 1330000 


Value Deduced from Gross Earnings.—The net earnings the Kansas 
City plant are shown $272 763 42. The rate interest which 
private company often expects investments water-works proper- 
ties and water-works securities per cent. Therefore $272 763 
capitalized amounts Had Kansas City purchased 
such valuation, the revenue from the sale water would have had 
provide for the following expenditures: 
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Operating and local administration expenses, 


given water $160 700 
Interest 546 057 per cent..... 204 573 
Sinking fund extinguish the debt 

$456 155 
The gross earnings for Missouri were, 1893, 

$391 464 42; from this deduct hydrant rental 

water company, $76000. There remains 

$315 464, the gross revenue-producing ability 

the plant turned over the city; hence 

There remains excess expenditures of........ $140 691 


The water-works self-supporting must therefore have the 
revenues increased nearly 45% general advance all water rates. 
Kansas City water rates are already high, and advance 
would necessarily render them burdensome. This basis valuation, 
although advocated the water company the late controversy, 
manifestly unfair, requires immediate advance high rates 
support the investment. conclusively shows over-valuation. 

Value Determined Capitalizing Gross Earnings, after Deducting 
Operating and Maintenance Expenses.—By this method, from the gross 
earnings the plant should deducted the operating expenses, 
which embrace labor, supervision, cost collection, fuel, supplies. 
and repairs necessary keep the works operation, also the main- 
tenance expenses, which sinking fund which would equal 
amount the original investment after term of, say, twenty years. 

illustrate: 


Let equal the capitalized value water-works property. 


Annual interest per cent. upon the capitalized 


value. 


Sinking fund, where represents the annual con- 


tribution the sinking fund per given 
rate interest. 
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Hence: 


The net earnings, the amount left after 


deducting operating expenses from gross 
earnings; 
has been stated, ordinary rate interest for private corpo- 
ration securities per cent. The rate interest which invest- 
ment sinking fund will draw somewhat indefinite, but will 
probably vary between per cent. the annual contri- 
bution the sinking fund would $33 per 000; 87; 
5%, $30 24; and 6%, $27 18. 
has been stated that the net earnings Kansas City, Mo., water- 
works, after deducting the operating expenses, are $272 763 42, hence: 


What would the annual cost operation the city, based upon 
the above valuation 


Assume sinking fund per cent. 


Sinking fund pay off 000 twenty 
550 
$334 975 
Sinking fund per cent. 
Sinking fund pay off 969 000 twenty 


$334 927 
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Sinking fund per cent. 


Sinking fund pay off 023 000 twenty 
$334 149 
Sinking fund per cent. 
Sinking fund pay off 128 000 twenty 


$332 479 


all probability, alarge and prosperous city can borrow money 
and under the usual legal restraint would scarcely realize more 
than upon investments the sinking fund. Upon this basis 
valuation 000 000 round numbers would result. This the 
value fixed for the property the court final resort the case. 

Next take another illustration quite much the point that 
the Kansas City water-works, viz., the appraisement the value 
the Syracuse, Y., water-works.* 

This property was appraised three commissioners, appointed 
the court, who heard much testimony from experts representing both 
sides the controversy. The testimony the part the water 
company showed the plant have cost other words, 
that that amount money had been expended upon it. The profit 
and loss account showed net revenue $70 000 per annum over and 
above The city’s experts estimated the present value 
the plant after deducting from their gross estimate 
depreciation material and the cost bringing 
the plant standard efficiency considered proper the city’s 
experts. The present value the plant was estimated the com- 


pany’s experts $852 775. Neither estimate included any real estate. 


The data are taken from interesting article presented the American Water- 
Works Association 1898, Mr. Babcock, giving account the methods and 
results the appraisement the water-works property owned the Syracuse Water 


Company time when the City Syracuse desired become possessor the prop- 
erty. 
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The bonded debt the company was $200 600.* Uponthis amount 
money annual interest $12 036; hence, $12 036 added 
$70 000, the net revenue after deducting all charges, gives $82 036 
the net revenue after deducting operating expenses. 

Net earnings 1000 
tion the sinking fund 4%, perhaps fair rate interest for the 


the water-works property. The value appraised the commissioners 
was $850 000. The report the commissioners was confirmed the 
court, and the award paid the city. 

This method appraisement may objected upon the ground 
that the assumption the interest upon the investment and 
the 20-year limit the franchise are altogether arbitrary. the ap- 
praisement value based upon earning capacity, the assumed rate 
interest should that usually paid upon private corporation securi- 
ties rather than upon municipal securities, because the water rates are 
established with view paying interest that class securities. 
Moreover, there valid reason why the water company should 
benefited the appraisement the values its property 
consideration city’s ability borrow money less rate inter- 
est than itself. Six per cent. the usual rate interest paid for 
money loaned upon private water companies’ securities, especially 
among the central, western and southern states. Because the dis- 
count which such securities are frequently sold, the income may net 
the investor more than 6%, yet this offset very often the expense 
the investor incurs defending protecting his investment. 

tion the franchise, then for any fixed net revenue the annual con- 
tribution the sinking fund would become less, and the valuation 
the water-works property would proportionately for ex- 
ample, with net revenue the Kansas City works $272 763 42, 
and the annual payment into the sinking fund $16 ex- 
tinguish the purchasing debt thirty years, the valuation the 
property the method outlined would become 570 000 instead 
969 000 determined for period years. Fora similar rea- 


See the Manual American Water-Works 1891. 
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son, for period less than years the valuation would propor- 
tionately decreased; but, the other hand, any time limit bond 
less than years renders scarcely marketable with success 
low rate interest. Therefore, the income based upon the estab- 
lished schedule water rates should, least, support investment 
this duration and character, approximating the cost constructing, 
establishing and supporting the water-works property. scarcely 
advisable consider longer period than years, because be- 
fore the expiration that interval much the machinery current 
use may have become antiquated, worn out, inadequate meet the 
demands made upon the distribution system pipes may have 
become insufficient capacity, greater less extent, requiring 
reinforcement renewal those portions which may have been 
rendered useless from other causes than mere deterioration through 
ordinary wear and yet the development the city during the 
interval may require modification the plan water-works, 
change water rates order adjust revenues new set con- 
ditions. Moreover, probably advisable for the present generation 
share with the future generation the expense developing and es- 
tablishing system water-works. 

The method valuation, outlined under the second case, 
appears fair and equitable, provided that the time purchase 
appraisement the plant good condition and renders efficient ser- 
vice throughout the territory included the distribution system 
pipes, and that the schedule water rates fair and reasonable one. 

Original Cost Important Element the Valuation Water- 
Works Property.—After the preliminary remarks this paper 
indeed difficult define what manner the original cost water- 
works plant can affect its value after protracted term service. 
has been indicated that any well-managed water-works property 
should have anticipated the time construction more less 
permanent and gradual decline the prices materials construc- 
tion, and should have gauged and utilized its revenues accordingly. 
Undoubtedly any and every successful water company has done so, 
and thus maintained its ability compete the sale water all 
times and any reasonable water rate. 

The accounts construction the management property are 
the only authentic source information upon original costs. Asa 
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rule, such information withheld from scrutiny, largely, perhaps, 
because the amount bonds and stocks issued against the property 
measured more the revenue-producing ability the plant than 
its actual cost and the management desires appraisement 
equal, least, its indebtedness. Therefore, expose the actual cost 
the plant would tend militate against its own interest. Again, 
city anyone purchasing water-works time when the franchise 
has nearly expired would scarcely willing pay even its actual 
cost the revenues therefrom would not support the investment, and 
unreasonable for purchaser expect obtain profitable and 
established business and plant its material value. This basis 
valuation does not appear equitable all parties concerned, 
leaves out consideration other elements affecting valuation, and 
could scarcely obtain, unless had been accepted contract the 
most desirable basis valuation. 

Cost Duplication Basis Valuation.—Those arguing the equity 
this basis valuation claim that the management the works dur- 
ing the existence the franchise should have received back the original 
capital invested, and that all that entitled the expiration 
the franchise the material value the plant. Doubtless any in- 
vestor would satisfied with final settlement that nature were 
amply assured guaranteed the return the capital invested 
the works from time time, together with interest. Such aguarantee 
would then involve comparatively little risk his part, would 
water rates and prices for water service, because the schedule 
water rates did not admit full return his investment with interest 
during the existence the franchise, because losses unforeseen 
accidents and other contingencies. city could afford make such 
guarantee, would tend place premium upon extravagant 
management. would impossible fix the outset schedule 
water rates which would insure the desired income. Moreover, the 
city would obliged accept finally the statement the investor 
the amount his investment assume discretionary power with 
respect the amount and character expenditures, which proceeding 
effect equivalent city borrowing money and building its own 
works. one would expend money investment this kind 
while assuming all risk incident the building profitable 
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business, and the return the invested money with interest within 
limited time, and the end accept almost scrap value for the plant 
and business. would unreasonable expect the management 
ment for proper efforts and expenditures necessary the build- 
ing and maintenance profitable business; and city should 
willing take this view the case, upon acquiring the property 
benefited having most the many doubtful and uncertain 
problems worked out, and starts out collect revenues accruing from 
developed and systematized business. The author sees practic- 
able way directly estimating the value such service, except 
appraising the value the plant and business whole upon fair 
and equitable basis. 

However, though the cost duplication, less depreciation for wear 
and tear, plant may not itself constitute fair valuation, still 
may taken suitable starting point from which estimate the 
value property whole. illustration, the Kansas City 
water-works plant was estimated commissioners have present 
worth 330 000 00. 

Let the capitalized value property. 

Let 330 000 the total value the property, 


would equal 330 000 the end years. 


sinking fund which interest 


Let 330 000) interest upon total value property 


100 


$272 763 42, the net revenue; 639 000, the capitalized value. 
The total value property equals 639 000 
969 000, amount agreeing, should, with the value determined 
the second method with the sinking fund per cent. 
There another aspect this question valuation water- 


per cent, hence 


works property which important consider. water-works 
franchise naturally exclusive and frequently restrictive. ex- 
clusive because the heavy cost constructing, operating, and main- 
taining water-works plant practically excludes successful competi- 
tion the same territory covered the said franchise. Often 
restrictive because view the lack opportunity control water 
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rates through ordinary channels commercial competition, sched- 
ule water rates considered fair and equitable fixing the charge for 
water, maximum charge, part the franchise ordi- 
nance. Thus water company may without foreign interference 
realize such, and only such, profit from the operation the water- 
works the established schedule charges and the prudence its 
management may admit. The net earning capacity the property 
measures its value the owner. the same time, city granting 
franchise this character private water company accepts 
option purchase the water-works property stated intervals, 
obligates itself purchase certain time appraised value, 
and binds itself recognize established schedule water rates 
which, having been mutually agreed to, must have been considered 
fair and equitable. is, therefore, difficult see how city can 
escape the obligations imposed its own legal acts, which effect 
legislate value property that expects obligates itself 
purchase eventually. 
conclusion clear that the original cost the bare cost 
duplicating water-works property not itself measure the 
value that property. Its present value embraces both the value 
the plant and the business resulting from the use the plant. To- 
gether they constitute single commodity. Therefore, appraise- 
ment value water-works property, the commodity which 
appraised, and not the materials construction. city purchase 
such plant, after once, upon several occasions, fixed 
modified the schedule water rates, thus through legislation estab- 
lishing maximum value the property, should evidently pay its 
commodity value unless the contract specifically state otherwise, 
unless prevented superior authority. This value affected 
both the ability the property produce net revenue and the 
contract requirements relating the structural features the plant. 
commodity such property may receive fair and equitable 
valuation when based upon net revenue derived from the sale 
water resulting from the operation fair schedule water rates, 
and when the structural details and the efficiency service conform 
reasonable contract requirements. Should the water rates ex- 
cessive even fair, and the construction, the materials, the service 
inferior quality, then the value property appraised upon net 
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earning basis without proper deductions may become proportionately 
excessive. 

Thus Case or, what practically the same, the latter part 
Case constitutes, the author believes, process fairly and equita- 
bly estimating the value water-works property; provided the 
schedule water rates not excessive and deductions made from 
the amount determined sufficient cover the cost bringing the 
plant the condition efficiency reasonably contemplated the 
contract, found inefficient. When water rates are unregulated 
the terms the franchise ordinance, they are some instances, 
the citizens should have some legal resource protect themselves 
from extortionate charges. 

These details should considered renewing contract with 
water company, for, the hydrant rentals the schedule water 
rates fixed too high, offers security for investment excess 
that necessary operate and maintain properly adequate system 
water-works and efficient water service, and thus gives the prop- 
erty somewhat abnormal market value. the other hand, there 
advantage attempting establish schedule water rates 
which will afford inadequate return upon reasonable valuation 
water-works property, will result more less ser- 
vice. charges adjusted the conditions prevailing 
the time the original installation water-works plant may not 
apply with the same degree equity after the expiration consid- 
erable interval time when the commercial prosperity city shall 
have become better established and the character and direction 
improvement and expansion more fully defined. 

The author admits the existence elements uncertainty the 
work adjusting equitable water rates. Independent efforts form- 
ulate originally equitable schedule water rates for any town 
would perplex even the mind expert such matters. The ele- 
ment uncertainty accompanying work this character can only 
eliminated individual instances trial and modification 
water rates the contingency arises, through the assistance derived 
from judicious study the workings established schedules 
water rates towns requiring similar treatment the water supply 

problem the town question. unfortunate that some water- 
works managements are not position are not inclined equip 
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their property with the necessary facilities furnish wholesome 
water, free from the evidences pollution and above suspicion in- 
fection, because abnormally low schedule water rates 
because abnormally high debt capitalization which the income 
from the sale water called upon support. These discrepancies 
must soon eliminated order that the standard quality 
public water supplies may elevated meet the rapidly growing 
popular demand for better and more wholesome water. long 
they obtain they constitute element considered the valua- 
tion the water-works properties. The establishment modification 
schedule water rates must include the consideration the 
present proximate future necessity having purify the water 
drawn from rivers and similar sources water supply susceptible 
pollution for only question very short time when there 
will prevail throughout the country more less imperative demand 
for the employment better safeguards for the public health. 
established fact that typhoid fever, cholera and com- 
plaints are pre-eminently water-carried diseases. Already the death 
rate from typhoid fever this country high, increasing directly, 
very many instances, with the degree pollution the water supply, 
and there well-developed movement afoot abate inroads this 
disease the employment practical agencies eliminate many 
the sources infection possible. Experience has proved that 
proper sand filtration very effectual defence against infection 
through drinking water, especially for those cities which are unable 
procure suitable supply water from sources exempt from pollu- 
tion organic matter. Therefore, many instances, the establish- 
ment water rates should anticipate revenue support filtration 
subsequent sedimentation basins, connection with other con- 
comitants pure and wholesome water supply. 

Finally, the question may raised how, the event the 
valuation water-works property being based upon its earning 
capacity, shall known whether the schedule water rates 
current use equitable, inasmuch equitable rate necessary 


the fixing fair valuation upon the property. this question 
the author would reply that those towns which obligate themselves 
purchase system water-works its appraised value, and which 
fix ordinance schedule water rates apply during the life 
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the franchise without reserving themselves the power modify 
compel modification them, can scarcely escape the penalty 
having purchase the property inflated value the rates 
fixed too high, except through incapacity the plant, con- 
cession the part the owner, through evidence submitted 
him showing the income accruing from the operation the water- 
works less than that which the maximum charge under the 
schedule rates would afford. this instance the question whether 
the established schedule rates not equitable does not obtain, 
but rather what fair valuation the property based upon 
given schedule charges. city, which not only fixes schedule 
water rates, but also reserves the power regulate them within 
equitable limits, enforce such regulation, can prevent extor- 
tionate charges, and can insure the establishment fair schedule 
charges previous the expiration the franchise the date 
purchase. Towns without the authority fix regulate water rates, 
and those having established flexible schedule rates fixing maxi- 
mum charges, can hope arrive fair valuation the property 


only through proper evidence bearing upon its efficiency and earning 
capacity. 
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MEMOIRS DECEASED MEMBERS. 


will hereafter reproduced the Volumes Transactions. Any 
information which will amplify the records here correct any errors, should 
forwarded the Secretary prior the final publication. 


JAMES LAURIE, Past-President Am. Soc. E.* 


1875. 


James Laurie, the first President the American Society Civil 
Engineers, was born Bells Quarry, near Edinburgh, Scotland, 
May 9th, 1811. lived Scotland for some time, and once, during 
his boyhood, when hurt through some accident, was found Sir 
Walter Scott, who was out fishing. The latter once abandoned his 
excursion until had secured attention for the injured boy. 

Among his earliest professional engagements this country was 
one Associate Engineer with James Kirkwood, the Norwich 
and Worcester Railroad. That line was constructed under their 
direction 1835 and subsequently, and was probably the first road 
this country which tunnel was built. His work for few 
years following the completion the Norwich line has not been ascer- 
tained, but 1848 was living Boston, Mass. that time 
had office Railroad Exchange Consulting Engineer for 
railway location and surveys, dams, bridges and wharves. July 
that year assisted founding the Boston Society Civil Engi- 
neers, the oldest existing engineering society this country. 

Very soon after this became the Engineer the Central Railroad 
New Jersey, and made plans for the extension the road from 
Whitehouse Easton, 1849. remained Chief Engineer this 
line for about three years. 

1852 had office 247 Broadway, New York. the record 
attendance the meeting which this Society was organized, his 
name first. was one the leading spirits the Society during 
its first two years, and held the office President for fifteen years. 

the Annual Meeting the Society, held November 6th, 1867, 
the following resolution was passed: 

That tender our thanks Mr. James Laurie for his 
faithful services our President, for his efforts re-establish and re- 
organize this Society basis which gives promise successful 
and useful continuance, and particularly for his care our funds, 


which are greatly indebted for our present unencumbered and 
hopeful 


Memoir prepared from papers file the Library the Society, and information 
schel and Bishop, Members Am. Soc. E., and Mr. Samuel Nott. 
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interesting notice this connection that the original con- 
stitutions this Society and the Boston Society Civil Engineers 
are alike many respects, which apparently indicates that Mr. Lau- 
rie’s experience the time the founding the Boston association 
proved useful this Society during its organization. 

1855 and 1856 made number examinations bridges 
New York for the State authorities. 1858 was employed the 
Province Nova Scotia under resolution requiring the employment 
competent engineer report fully the condition the Nova 
Scotia Railway, the sum should have cost and the expense various 
extensions, besides matters relating the operation the lines. 
1859 and 1860 was Engineer this railway, and prepared plans for 

1862 made elaborate surveys and voluminous 
the Troy and Greenfield Railroad and the Hoosac Tunnel, and was 
retained Consulting Engineer this work the State Massa- 
chusetts for several years. 

was 1862, also, while Chief Engineer the New Haven, Hart- 
ford and Springfield Railroad, that designed what probably his 
greatest work, the bridge across the Connecticut River Warehouse 
Point the line the New York, New Haven and Hartford Railroad. 
The iron work for this structure was bought England, Mr. Laurie 
having gone there for the purpose and made contract with William 
Fairbairn Company Manchester. notable American ex- 
ample riveted bridge work, one its spans being 177.25 ft. long. 
Its many years service cast discredit upon its designer, when the 
increase weight rolling stock since 1862 considered, and 
especially when understood that still service one the 
main trunk lines the country, while most bridges the same age 
different form structure have passed out existence. The 
cost the bridge, erected and completed, was 12.38 cents per pound 
gold. 

After the completion this bridge 1866 believed that Mr. 
Laurie spent his remaining days Hartford. was bachelor 
and lived the Allyn House. was sometimes retained report 
various engineering works, among these engagements being ex- 
amination the Lyman Viaduct the Air Line Railroad about 1870, 
and examination the Eads Bridge St. Louis for the bond- 
holders, but had accumulated considerable property lived 
practically retirement until his death March 16th, 1875. 
had been ill for some time, and, though not confined his room, was 
under the care physician. 

was buried the Cedar Hill Cemetery Hartford and 
granite monument about ft. high was erected the spot. one 
side this monument there bronze likeness Mr. Laurie, with 
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inscription below ending: his talents and industry gained 
the foremost rank his profession.” 

His personal clerk and draftsman during the extension the Cen- 
tral Railroad New Jersey 1850-52 was Walter Katté, Am. Soc. 
E., who pays the following tribute his engineering ability: 


have always felt the deepest respect and gratitude for the great 
benefit derived from experience, short was, under him. 
learned great many lessons that time which have been 
lable benefit since, especially his exactitude office methods 
and the sterling excellence his designs engineering practice. 
Had lived this epoch, instead halfa century earlier, would 
have assuredly been found the forefront our present heaviest and 
most important engineering enterprises.” 


EDMUND FRENCH, Am. E.* 
1860. 


Edmund French, the fifteenth Member the American Society 
Civil Engineers, was native Connecticut, and, like many his 
contemporaries engaged railway engineering, received military 
education. 

was graduated from the United States Military Academy West 
Point the seventh member the class 1828, being 
Professor Albert Church, the eminent mathematician. was as- 
signed the artillery branch, and 1828-29 was duty the Ar- 
tillery School Ft. Monroe, Va. was then assigned topographi- 
cal work and remained this service until 1833, when returned 
Ft. Monroe. 1833-34 was stationed Creek Nation, but re- 
turned Ft. Monroe again about year, where remained, except 
for short stay Ft. King, Fla., until his resignation from the service 
May, 1836. time his resignation was First Lieuten- 
ant Artillery. 

Assistant Engineer the Croton Aqueduct New York, and 
Superintending Engineer the Croton Dam and the 
the Croton Aqueduct. From 1847 1852 was Resident Engineer 
the Hudson River Railroad, and its General Superintendent 
57. During 1852 was also Superintendent Machinery and Me- 
chanical Engineer this road. These duties did not occupy all his 
time, however, for was General Superintendent the Troy and 


Memoir prepared from information Biographical Register the Gradu- 
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Albany Railroad 1851-57, Chief Engineer the Newburgh, Y., 
Water-Works 1852-57, and Chief Engineer the Troy Union Rail- 
road 1852-57. 

was Assistant Superintendent the Treasury Build- 
ing Extension Washington, 

died July 7th, 1860, aged years, Georgetown, 
became Member the American Society Civil Engineers 
November 26th, 1852. 


MARSHALL MARTAIN TIDD, Am. E.* 
1895. 


Marshall Martain Tidd was born Woburn, Mass., August Ist, 
1827. His early education was obtained the public schools Wo- 
burn. lost the use his right arm when young child, owing 
fall upon the back his head which resulted the paralysis the 
arm. Notwithstanding this, was very active and capable boy, 
and delighted all kinds sports, such swimming, 
sailing, canoeing, hunting, fishing, skating, etc., all which ex- 
celled, notwithstanding the loss his arm. was expert the use 
tools and made many ingenious articles that required skilful work. 

the age sixteen went work the old Middlesex Canal, 
and for about two years attended one the locks Woburn. 

began his engineering experience assistant the con- 
struction the dam across the Merrimack River Lawrence, Mass., 
under Charles Storrow, Hon. Am. Soc. This was before 
the days photography, and one Mr. Tidd’s duties was make 
freehand sketches showing the condition the work the end 
each month. After the completion the Lawrence dam was occu- 
pied drawing wood and stone for illustrations machines and 
mechanical devices. This business followed for about years, 
until the introduction cheaper processes, and the increase his 
more strictly civil engineering work caused him abandonit. 
displayed much ability the use pen, pencil and brush, his draw- 
ings being remarkable for their extreme accuracy and fineness 
detail. 

During these years was connected with the construction the 
Simpson patent wooden dry docks East Boston, Mass., and Port- 
land, Me., and was Consulting Engineer and Designer the dry dock 
the Erie Basin Brooklyn, 


Memoir prepared Henry Manley, Dexter Brackett and Coffin, Members 
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1872 Mr. Tidd was elected Water Commissioner his native 
town, the only public office ever held. Although holding the office 
Water Commissioner, was also practically Engineer the works, 
and his connection with these works led his being engaged 
design and superintend the construction works similar char- 
acter other places, that from this time his death devoted 
himself almost exclusively questions relating water supply and 
sewerage. 

designed and superintended the construction works for the 
water supply Natick, Lincoln, Hingham, Marlboro, Hudson, Wey- 
mouth, Hyde Park, Cohasset, Randolph, Holbrook, Vineyard Haven, 
Reading, and Fairhaven, Mass.; Lewiston, Gardiner, Richmond, 
Calais, Caribou, Dover, Foxcroft, Farmington and Madison, Me.; 
Hanover, H.; St. Stephen, B.; Charlottetown, Prince Edward 
Island; Yarmouth, and Ashland, Ky. addition the pre- 
ceding was employed make improvements additions existing 
works Fort Smith, Ark.; Tiffin, O.; Woonsocket, I.; Manchester 
and Nashua, H.; Bath, Brunswick, Waterville, Bangor, Bar Harbor, 
Me.; Medford, Melrose, Belmont, Maynard and Attleboro, Mass. 

was employed expert report capitalists upon the con- 
dition and value many works the West, also expert cases 
the taking the works private corporations municipalities, 
Syracuse, Auburn, Me.; Rochester, Braintree, Haverhill and 
Quincy, Mass., and Milford, H.; Consulting Engineer Helena, 
Mont., and Ariz.; the Maine Water Company, Cambridge, 
Mass., and others. also designed and built the sewerage system 
Marlboro, Mass. the time his death, was employed upon the 


Bath Water-Works, Me.; the construction the Woburn 


system, the plan sewerage system for Stoneham, Mass.; Bar 
Harbor, Me., Water-Works, and Consulting Engineer the Willi- 
mantic, Conn., Water-Works, and Cambridge, Mass., Water-Works; 
was also retained one the board arbitration asuit for mill 
damages against the town Attleboro, Mass. 

engineer, Mr. Tidd’s most striking traits were remarkable 
mechanical ability, keen observation, fertility resource and entire 
and complete honesty purpose. 

was very successful expert witness legal controversies, 
had strong memory, was very careful the collection his data, 
and had blunt, emphatic manner stating his opinions which made 
him excellent and convincing witness. expert engineer 
had very wide practice the examination proposed and existing 
works, and his familiarity with certain branches mechanical engi- 
neering, acquired the early days when civil engineer was neces- 
sarily mechanical well, resulted his being retained 
frequently mill owners. 
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know man completely necessary know his recreations 
well his work. earlier life Mr. Tidd’s recreations were the 
active out-of-door sort; later life, perhaps his greatest interest was 
horticulture and the care his grounds. For man moderate 
means, had very fine collection shrubs, his flowers, fruit 
trees and lawn were kept the best order and his grounds showed 
remarkable taste. was life member the Massachusetts Horti- 
cultural Society, and was wonderfully well informed all the details 
raising fruit and flowers and the care shrubbery. Another his 
interests was his workshop, which was model its equipment 
tools and their neat arrangement. 

His other recreation was attendance upon the meetings 
and excursions the several engineering societies which was 
enthusiastic and liberal member. 

his relations with the members his profession, was liberal 
and generous, ever ready impart freely brother engineer who 
came openly him, from his knowledge, the result his experi- 

was married when about twenty-eight years age Abba 
Cole, who died July, 1893. had one daughter who survives him, 
does also his aged mother. 

was man pronounced individuality, active and alert, both 
mind and body, excellent companion, clear-minded, frank, open 
and generous. 

became Member the American Society Civil Engineers, 
October 2d, 1878. His death was occasioned heart failure, the 


Tesult severe attack the grippe, about two years before. 


CALEB GOLDSMITH FORSHEY, Am. E.* 


1881. 


Caleb Goldsmith Forshey was born July 18th, 1812, Somerset 
County, Pa. was educated Kenyon College, Gambier, O., and 
the United States Military Academy West Point, Grant and 
Sherman being cadets the latter school the same time. 

After leaving West Point resided Natchez, Miss., where be- 
came City Engineer, and was later, 1836-38, Professor Mathematics 
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and Civil Engineering Jefferson College, Washington, Miss. From 
1847 1853 resided the town Carrollton, now part New 
Orleans, and held the position Town Surveyor. During 1852 and 
1853 was also connected with the United States Topographical 
Survey the Mississippi Delta. 

left New Orleans 1853 open military academy Ruters- 
ville, Tex., which conducted until 1861. When the civil war began, 
entered the Confederate army, although previously opposed 
secession, and rose the rank Lieutenant-Colonel Engineers. 
was charge the defences Galveston the time the cap- 
ture that city. After the war was over, held the position 
Chief Engineer the Galveston, Houston and Henderson Railroad until 
his return New Orleans 1872. 

then began his active work connection with the improvements. 
the lower course the Mississippi River, which occupied most 
his attention until his death, and mainly established his reputation 
engineer. Records his work are given the Report upon the 
Physics and Hydraulics the Mississippi Humphreys and 
Abbot, the proceedings the Levee Commission 1874, and the 
reports the Louisiana Levee Commission, which was mem- 
ber. was among the first observers collect data relating the 
physics the Mississippi River, and was placed charge of.a hydro- 
metrical party the vicinity New Orleans Humphreys and 
Abbot. 

was one the founders the New Orleans Academy 
Sciences, its first Vice-President, and chairman the Sections 
Meteorology and Civil Engineering. presented several elaborate 


papers the currents the Mississippi that organization and was 


among the first draw attention the possibility 
the mouths that river. was advocate the St. Philip 
canal project and opposed the Eads jetty system. 

Possessed iron constitution and determined will, was un- 
tiring his work and indefatigable his desire accomplish some 
good for the welfare the public, often losing sight his personal 
interests doing. With mind prone and trained scientific 
methods, was charitable his opinions everything honestly pro- 
posed, but merciless his open contempt all that was false 
insincere. This last trait his character militated against wide 
personal popularity which his worth fully merited. 

was elected Member the American Society Civil 
August 7th, 1872, and contributed two papers its Transactions, 
one entitled ‘‘The Levees the Mississippi River,” and the other 
the Mississippi River.” died New Orleans July 
25th, 1881. 
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JAMES HART RENO, Am. Soc. E.* 
1881. 


James Hart Reno his professional career 1866, when 
was about nineteen years old, Assistant Engineer charge the 
construction about miles road the Allegheny Valley Rail- 
way. 1868 left this position become transitman 
party the Union Pacific Railway Utah and Nevada. Early the 
fall was given subdivision construction Nevada, which was 
abandoned later the year and all the force brought Utah. There 
had charge construction the western side the Promontory, 
and remained the service the company until late June, 1869. 
For few months the latter part that year was Assistant Engi- 
neer the location and construction the Adirondack Company’s 
roads, and then entered the service the Northern Pacific Railway 
Company. remained about two years with this company, and had 
charge the location and construction about miles road. 
May, 1872, took charge the survey and preliminary location 
the line the Texas and Pacific Railway from San Diego, Cal., 
Pinos Villages, Ariz., distance 375 miles. 

May, 1873, Mr. Reno began another branch engineering, 
Assistant Engineer charge the street construction the city 
Pittsburg, Pa., which work was continued until January, 1877, when 
was appointed County Engineer and Surveyor Allegheny County, 
Pennsylvania, charge all the public structures the county, in- 
cluding bridges and buildings. 

was elected Member the American Society Civil Engineers, 
November 5th, 1879. 


HENRIQUE HARRIS, Am. Soc. 
10TH, 1882. 


Henrique Harris was born 1837, and graduated from the Rensse- 
laer Polytechnic Institute 1861. engaged mercantile pursuits 
until 1870, when entered the service the Department Public 
Works Brooklyn, Y., the capacity District Engineer. 
remained this position until July, 1873, when resigned take 
charge the public works New Brunswick, J., under the Com- 
missioners Street and Sewers that city. This position held 
until the fall 1878. March 9th, 1879, was appointed Chief 
Engineer the New York and Manhattan Beach Railway, and held 
this position for some time. died October 10th, 1882. 

Mr. Harris was elected member the American Society Civil 
Engineers, December 3d, 1873. 


Memoir prepared from papers file the House the Society. 
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JAMES FREDERIC JOY, Am. Soe. E.* 


1896. 


James Frederic Joy was chiefly noted the man who once prob- 
ably, saved the State Michigan from bankruptcy, although was 
also prominent through his connection important capacities with 
many the great railway companies which developed the Central 
States with marvelous rapidity the ten years immediately preceding 
the Civil War. Like many the men who were conspicuous figures 
the railway work that period, Mr. Joy was farmer’s son. 
was born December 20th, 1810, Durham, H., and was brought 
the frugal, industrious manner characteristic New England coun- 
try life the time. 

attended such schools could, and finally became 
teacher one them. With the money earned this way 
little assistance from his father, who was not very good circum- 
stances, entered College. graduated 1833 and was 
selected deliver the valedictory address. Modern languages, par- 
ticularly French, and history were his favorite studies, and retained 
his interest them the close his life, one his hobbies later 
years being the collection books relating Washington and the 
Revolutionary War. From Dartmouth went Cambridge and en- 
tered the Harvard Law School, where Joseph Story took particular 
interest him. had leave Cambridge, however, short time 
and back teaching earn enough money carry him through 
the school. preceptor academy Pittsfield and 
also instructor Latin and Greek Dartmouth College, and after 
short time succeeded laying enough his earnings complete 
his legal studies. 

The young lawyer then decided hazard his fortunes the 
Northwest that time, and accordingly entered the law office 
Senator Augustus Porter, Detroit, September, 1836. the 
next year was admitted the Michigan bar and soon became 
partner George Porter. The firm were the legal advisers the 
Bank Michigan, that time the only banking institution the 
vicinity, and after its collapse Messrs. Joy and Porter were very busy 
straightening out the affairs the corporation. They were suc- 
cessful this work that large and lucrative practice was soon built 
up, and when 1847, the State was without funds and most em- 
barrassed condition, Mr. Joy’s standing. was such that was enabled 
save its reputation. 
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Michigan was that time suffering from plethora public works, 
into the history which unnecessary enter here. Among these 
public works was the Michigan Central Railroad. This property was 
one which Mr. Joy considered have considerable value, worked 
with John Brooks, well-known railroad engineer, induce east- 
ern parties buy it. The undertaking was successful, the credit 
the State was made good, and the young lawyer was launched his 
very successful railway career, which, strange say, view the 
commanding position won, was never particularly attractive him, 
his preference was for general practice. The importance this 
sale can shown quoting Mr. Joy’s description the conditions 
prevailing 1846: 

wave wild speculation had swept over the country few 
years before, which had resulted almost universal bankruptcy. All 
the banks the State had failed. The State itself was utterly bank- 
rupt. had issued State scrip pay for work its railroads until 
had become practically worthless. The railroads were strap rails 
laid wooden stringers and well nigh worn out, and its construction 
could not continued, nor could the State reconetruct with heavier 
rails. The State was prostrate far its credit was concerned. 
There was railroad through Canada. There was railroad west 
Kalamazoo.” 

The Michigan Central was rebuilt its new owners and extended 
Chicago. Then the Great Western Railroad was built Canada, 
and afterward other lines were constructed which gave the system 
direct connections with most parts the State. 

When the Michigan Central negotiations were finished, Mr. Joy 
took active part the organization the Chicago, Burlington and 
Quincy Railroad Company. went over the route from Chicago 
Burlington and Quincy, and, after becoming well acquainted with the 
country and its resources, had little difficulty financing the 
project. Then became prominently connected with the extension 
the road Fort Kearney, Neb., and before long was command- 
ing position among the railway operators the country. was 
elected President the Michigan Central Railroad Company 1865, 
and was largely instrumental the construction number lines, 
most which ultimately passed into the control the company 
which was the head. One his most interesting enterprises was 
the first Detroit River tunnel, which was partly built, and another was 
the first canal Sault Ste. Marie, which was turned over the State 
soon was completed. 

Mr. Joy died September 24th, 1896, leaving daughter and three 
sons. was elected Fellow the American Society Civil Engi- 
neers November 6th, 1872. 
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MARK TUCKER Am. Soe. E.* 


Diep May 1885. 


Mark Tucker Seymour was born Stillwater, Saratoga County, 
Y., March 23d, 1820. was descendant family which was 
among the first settle that part the country, and took promi- 
nent part public affairs the time the Revolution. 

Mr. Seymour’s early life was spent farm, his spare moments 
being given study, particularly matters relating mechanics. 
His early engineering training was acquired apprentice his 
eldest brother, who was surveyor. spent some time mapping 
the country which lived, and locating and constructing number 
railway lines the western part New York State. afterwards 
made specialty bridge building, his first important contract being 
for the construction all bridges the Erie Railway, among them 
the original Portage Viaduct. next undertook extensive contracts 
Virginia, which were abandoned the outbreak the civil war. 
1869 had contract for building bridges the Union Pacific Rail- 
way, including those Dale Creek and Devil’s Gate. took similar 
contracts from the Chicago and South Western Road 1870, the Cana- 
dian Southern 1871, and the Massachusetts Central 1881. un- 
dertaking different character which also contracted for was the 
Riverside Drive New York City. The last ten years his life were 
spent New York, which city moved from Chicago where 
lived for four years. 

Mr. Seymour was elected Fellow the American Society Civil 
Engineers, July 21st, 1870. 


Memoir prepared from information furnished George Morison, Past-President 
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Minutes Meet PAGE. 
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List Members, Additions, Changes and 
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MINUTES MEETINGS, 


THE SOCIETY. 


April 7th, 1897.—The meeting was called order 20.20 o’clock, 
Vice-President William Rich Hutton the chair; Charles Warren 
Hunt, Secretary, and present, also, members and guests. 


The minutes the meetings March and 17th, 1897, were ap- 
proved printed Proceedings for March, 1897. 


paper Andreas Lundteigen, Esq., entitled Notes Portland 
Cement Concrete,” was presented the Secretary, who read cor- 
respondence the subject from Messrs. John Ward, Frederick 
Lewis, Maclay, Richard Humphrey, and Belknap. 
The paper was discussed Messrs. Lesley, Henry Goldmark, 


George Tillson and James Meem. 
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Ballots were canvassed and the following candidates declared 
elected: 


MEMBERS. 


Epwarp Rrx, San Francisco, Cal. 
New York City. 


MEMBERS. 


New York City. 
Henry St. Louis, Mo. 


The Secretary announced the election the Board Direction 
April 6th, 1897, the following candidates: 
ANDREW THompson, Lake Charles, La. 

BENJAMIN FRANKLIN New York City. 


The ballot the appointment committee report the 
proper manipulation tests cement was canvassed with the follow- 
ing result: 


Number ballots received ...... 525 
Number necessary constitute vote, accordance 
with Article VI, Section 13, the Constitution..... 521 


Yeas, 507; nays, 18. 


The Chair declared the vote carried the affirmative. 
Adjourned. 


April 21st, 1897.—The meeting was called order 20.15 o’clock, 
Treasurer John Thomson the chair; Charles Warren Hunt, Secre- 
tary, and present, also, members and guests. 

paper Wynkoop Kiersted, Am. E., entitled Valua- 
tion Water-Works Property,” was presented the Secretary, to- 
gether with correspondence the subject from Messrs. Freeman 
Coffin, Edmund Weston, Peter Milne, Henny, Dunham, 
Arthur Adams, Palmer, Richard Sherman, Wm. Ray- 
mond, Pearsons, Foster Crowell and Kuichling. The paper 
was discussed Messrs. Emery, Rudolph Hering, Har- 
ing, Meyer, John Thomson and Tribus. 


Adjourned. 


ANNOUNCEMENTS. 


THE BOARD DIRECTION. 
April 6th, 1897.—Nine members present. 


The date for holding the Annual Convention was fixed June 30th, 
1897. 


The membership the Society was divided into seven geographical 
districts required the Constitution.* 


Applications were considered and other routine business transacted. 
Three candidates were elected Juniors. 


Adjourned. 
ANNOUNCEMENTS. 


ANNUAL CONVENTION. 


The Annual Convention 1897 held Quebec, beginning 
Wednesday, June 30th. Arrangements the details the meeting 
are not yet completed, but will announced short time. 


SEVENTH INTERNATIONAL CONGRESS INTERNAL 
NAVIGATION. 


President Conrad the Permanent Commission the 
International Congress Internal Navigation desires announce 
this Society that the Seventh Congress will convened Brussels, 
Belgium, August, 1898. 


NOMINATING COMMITTEE. 


Under Article VII, Section the Constitution, the Board 
Direction has divided the territory occupied the membership into 
seven geographical districts, for the purposes the Nominating 
Committee: 

District No. 1.—The territory within miles the Post Office 
the city New York. 

District No. remainder the States New York and 
New Jersey, and Canada. 

District No. 3.—Maine, New Hampshire, Vermont, 
Rhode Island and the remainder Connecticut, and all foreign 
countries. 

District No. 4.—Pennsylvania, Delaware, Maryland and District 
Colum bia. 

District No. 5.—Michigan, Ohio, Indiana, and Wisconsin. 


*See Announcements. 


| 
2 
| 
| 


ANNOUNCEMENTS. [Society 


District No. 6.—Minnesota, Iowa, Missouri, Kansas, Nebraska, 
North Dakota, South Dakota, Washington, Montana, Wyoming, 
Idaho, Colorado, Utah, Oregon and Nevada. 

District No. 7.—Virginia, West Virginia, North Oarolina, South 
Carolina, Georgia, Alabama, Mississippi, Louisiana, Florida, Texas, 
Tennessee, Kentucky, Indian Territory, Oklahoma, New Mexico, 
Arizona, Arkansas and California. 


\ 


MEETINGS. 


Wednesday, May sth, 1897, o’clock, meeting will 
entitled Asphalt and Asphalt Pavements” will presented. 
printed this number Proceedings. 

Wednesday, May 1897, o’clock, regular meeting will 
printed this number Proceedings. 


DISCUSSIONS. 


Discussion the paper Eugene Smith, Jun. Am. Soc. 
entitled Compressibility Salt Marsh Under the Weight 
Earth Fill,” which was presented the meeting March 17th, will 
closed May 1897. 

Discussion the paper Andreas Lundteigen, Esq., entitled 
Notes Portland Cement Concrete,” which was presented the 
meeting April 7th, will closed May 15th, 1897. 


B. 


LIST MEMBERS. 


ADDITIONS. 


MEMBERS. 


Eng. Lehigh Valley 
127 Puffer St., Buffalo, 


Van DER 


ASSOCIATE MEMBERS. 


ABELLA, JUAN Calle Bolivar, Buenos Aires, 
Argentine Republic .... 
GREENE, Supt. Machinery, Barber As- 
phalt Paving Co., 178 Walden 
Pencoyd Iron Works, 
City Hall, St. Louis, Mo..... 


Duyvil, Hudson Div., 
Engineer, Central 
mont R., St. Albans, Vt. 
JUSTIN OAKLEY......28 West St., New York 
Ana, Salvador, A......... 


Forp, 


CHANGES AND CORRECTIONS. 


Date 
Membership. 


April 1897 


April 1897 


Jan. 1897 


Mar. 1897 
April 1897 


April 1897 


Mar, 1897 
Mar. 1897 
Oct. 1896 


Mar. 1897 
April 1897 


Engr.’s Office, Custom House, Charles- 


ton, 
JOHN QUINCY ...... Asst. Engr., Gold Creek Nevada 
Mining Co., Gold Creek, Nev. 
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gineer Commissioner, C., Office 
District Commissioners, Washington, 


BRECKENRIDGE, CABELL...... Ky. 

Surety Co., 100 Broadway, 
New York City. 

Davis, American Electric Mfg. Co., Caracas, 

State St., Room 810, Boston, Mass. 

Bluff St., Pittsburg, Pa. 


Bldg., Whitehall St., New York City. 
Springfield Ave., Philadelphia, Pa. 
Epwin East Broadway, Winona, Minn. 


ARTHUR Chf. Engr., Civ. Engr. Dept., West End 
St. Ry., Albany St., Boston, Mass. 

The Osborn, Cleveland, Ohio. 

Engr.’s Office, Pittsburg, Pa. 

Norton LONGSTRETH......... Care Chas. Bihler, Div. Engr., 
Headquarters Bldg., Tacoma, Wash. 

Cons. Engr. Dept., Public Works, 150 
Nassau St., New York City. 

ALFRED Cortlandt St., New York City. 

War Dept., Washington, 

Paseo Reforma No. 108, Mexico 


City, Mexico. 


ASSOCIATE MEMBERS. 


Jay .....2720 Lincoln St., Sta. Chicago, 


JACOB, ALFRED PETER Engr. Const. Board Education, 
585 Broadway, New York City. 

lyn, 

ASSOCIATES. 

Waverly Bldg., Hartford, Conn. 

Draftsman, Johnson Company, Johns- 
town, Pa. 

120 Liberty St., New York City. 
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JUNIORS. 


ALFRED...... 561 28th St., Milwaukee, Wis. 

Braxton, MarsHALL Fredericksburg, Va. 

Davis, So. Ingalls St., Ann Arbor, Mich. 

West 117th St., New York City. 

Hotel Columbus, Harrisburg, Pa. 

Watrer 478 43d Ave., Chicago, 

delphia, Pa. 

Van 120 Liberty St., New York City. 

616 Eighteenth St., W., Washington, 


FELLOW. 


Broadway, New York City. 


DEATHS. 


dent November 5th, 1879, Novem- 
ber 3d, 1880; died April 3d, 1897. 
Ezra Elected Member December 4th, 1867; 
Hon. Member April 4th, 1893; Presi- 
dent January 19th, 1887, January 
18th, 1888; died April 2d, 1897. 


RESIGNED. 


Horatio Resignation accepted April 6th, 1897. 
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ADDITIONS 


LIBRARY AND MUSEUM. 


From Alabama Industrial and Scientific 
Society, University, Ala.: 
Proceedings, Vol. vi, Part 1896. 


From Alumni Albany 
Medical College, Albany, Y.: 
bany Medical Annals, March and 
April, 1897. Special Double Number 
containing The Relation Impure 
Water 


From American Institute Mining Engi- 
neers, New York, Y.: 

Action Blast Furnace Gases upon 
Various Iron Ores. 

Gauge for Wire and Sheet 

ron. 

Biographical Notices Gabriel Au- 
guste Daubrée, Holloway, Alex- 
ander Trippel and Joseph Weeks. 

Concentration Ores the Butte 
District, Montana. 

Theories the Hardening 

eel. 

Electricity Mining. 

Proceedings the Seventy-second 
Meeting, Chicago, February, 1897. 

Some Mines Rosita and Silver Cliff, 
Colorado. 

Sulphur Embreeville Pig Iron. 

The Calorific Value Certain Coals 
Determined the Mahler Calori- 
meter. 

The Development Colorado’s Mining 
Industry. 

The Distribution the Precious Metals 
and Impurities Copper, and Sug- 
gestions for Rational Mode 
Sampling. 

The Geology the Magnetites near 
Fort Henry, Y., and especially 
those Mineville. 

The Hand Auger and Hand Drill 
Prospecting Work. 

The Deposits the Depart- 
ment Panama, Republic Colom- 


bia. 

The Microstructure Steel and the 
Current Theories Hardening. 

The Occurrence and Behavior Tellu- 
rium Gold Ores, more particularly 
with reference the Potsdam Ores 
the Black Hills, South Dakota. 

The Occurrence and Treatment Cer- 
tain Gold Ores Park County, Colo- 


rado. 

Thread from Dilute and Foul Cyan- 
ide-Solutions. 

The Physics Cast Iron. 

The Spitzkasten and Settling Tank. 

Vein-Walls. 

Horace Andrews, Albany, Y.: 

Annual the City Engineer 
Albany, Y., for the year ending 
January 1897. 


George Joseph Bell, Carlisle, Eng.: 
Elliptical Oblique Skew Arches. 


From Board Water Commissioners, St. 
Paul, Minn.: 
Annual Report, January 


From California Academy Sciences, San 
Francisco, Cal.: 
Proceedings, Vol. VI, 1896. 
The Geology Santa Catalina Island. 
From Canadian Society Civil Engineers, 
Montreal, 
By-Laws and List Members, 


From Cappelen, Minn.: 
Annual Report the City Engineer 
the City is, for the 
year ending December 31, 1896. 
From Connecticut State Board Health, 
New Haven, Conn.: 
Nineteenth Annual Report, for the year 
ending December 31, 1895. 
From David Day, Washington, C.; 
The Production Cement 1895. 
From Engineers’ Club, New York, 
Constitution, Rules, Officers and Mem- 
bers, 1897. 
From Clemens Herschel, New York, Y.: 
One Hundred and Fifteen Experiments 
the Carrying Capacity Large, 
Riveted, Metal Conduits Six 
Feet per Second Velocity Flow. 
From Edwin Hill, Washington, C.: 
Rules Practice the United States 
Office, Force February 9th, 
From Institute Marine Engineers, Strat- 
ford, Eng.: 
Discussion Engineers the Royal 
Naval Reserve. 
Discussion the Qualifications Neces- 
sary for Marine Engineers. 


Jackson Co., San Francisco, 


Improvement Building Construction, 
mainly relating Portland Cement 
Concrete and Artificial Stone, com- 
bined with Iron and Steel. 

From Johnson, St. Louis, Mo.: 

The Materials Construction—A Trea- 
tise for Engineers the Strength 
Engineering Materials. 

From Kansas University, Lawrence, Kan.: 

The Kansas University Quarterly, Vol. 
vi, No. 

From Library Bureau, New York, Y.: 

Classified Catalogue. 

From Massachusetts Institute Tech- 
nology, Boston, Mass.: 

Annual Report the President and 
Treasurer, December 9th, 1896. 

Annual Catalogue, 1896-1897. 

From Department, Pretoria, 

Vergelijkende Staat van Opbrengst 


der Publieke Delverijen over Jaren 
1895 1896. 
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From Mississippi River Commission, St. 
Louis, Mo.: 
Stages the Mississippi River and 
its Principal Tributaries for 1896. 


From North England Institute Min- 
ing and Mechanical Engineers, New- 
castle-upon-Tyne, Eng.: 

Transactions, Vol. XLV, Parts 
XLVI, Parts 1-2. 

Annual Report the Council, 1895- 
1896, and List Members, 1896-97. 


Ohio State University, Columbus, 


Catalogue, 1896-1897. 


From Patent Office, London, Eng.: 

Abridgments Specifications Pat- 
ents for Inventions. Lifting, Haul- 
ing and Loading; Pumps and other 
Means for Raising and Forcing 
Liquids; Hand Benches for 
the Use Metal, Wood and Stone 
Workers; Furniture and Upholstery; 
Mining, Quarrying, Tunneling and 
Well-Sinking; Mechanism and Mill 
Gearing; Furnaces and Kilns; Hollow- 
Ware. Reports Patent, Design 
and Trade-Mark Cases, Vol. XIV, 
Nos. 


From Pennsylvania Railroad Company, 
Philadelphia, Pa.: 

Fiftieth Anniversary the Incorpora- 
tion the Pennsylvania Railroad 
April 13th, 1896. 

Annual Report for the year 


From Public Works Department, Madras 
Presidency, India: 
Administration Report the Irrigation 
Branch for the year 1895-96. 


From Railroad Commissioners Massa- 
chusetts, Boston, Mass.: 
Twenty-eighth Annual Report, Janu- 
ary, 1897. 
From Baron Quinette Rochemont, Paris, 
France.: 
Cours Travaux Maritimes. 


From Royal Technical Highschool, Berlin, 
Germany.: 

Ueber innere Anschauung und bild- 
liches Denken. Rede zum Geburts- 
feste seiner des Kaisers und 
Wilhelm II, Januar, 1897. 

From Hamilton Smith, Jr., London, Eng.: 

Superintendent’s Report the Alaska 
Mexican Gold Mining for 
the year ending December 31, 1896. 

From Society Civil Engineers France, 
Paris, France: 
Congres 1896. 
Annuaire 1897. 


From Society Naval Architects and Ma- 
rine Engineers, New York, Y.: 
Transactions. Vol. IV, 1896. 
From Sumner, Denver, Colo.: 
Eighth Biennial Report the State 
Engineer Colorado for the years 
1895 and 1896. 
From Coast and Geodetic Survey: 
the Superintendent showing 
the Progress the Work during the 
fiscal year ending with June, 1895. 


From Department Agriculture. 
Weather 


ADDITIONS LIBRARY AND MUSEUM. 


Bulletins Nos. 12, 18, 14, 15, 16, 18, 19and 
20: Report the Condensation At- 
mospheric Moisture; Temperatures 
Injurious Food Products Stor- 
age and during Transportation and 
Methods Protection from the Same; 
Report the Third and Fourth An- 
nual Meetings the American Asso- 
ciation State Weather Service; 
Protection from Lightning; The De- 
termination the Relative Quanti- 
ties Aqueous Vapor the Atmos- 

here Means the Absorption 
ines the Spectrum; Report 
the Relative Humidity Southern 
New England and other Localities; 
Storms, Storm Tracks and Weather 
Forecasting. 
Report the Chief the Weather 
ureau, 1895-96. 

Monthly Weather Review, Annual 

Summary for 1896. 


From Department State: 
Special Consular Reports, Money and 
Prices Foreign Countries. Vol. 
Part 


From Geological Survey: 
Declination the United 
tates. 


From Treasury Department: 
The Foreign Commerce and Navigation 
the United States for the year end- 
ing June 30th, 1896, Vol. 


From War Department, Chief En- 
gineers: 
Twenty-five Reports the Improve- 
ment Certain Rivers and Harbors. 
Forty-one Specifications for the Im- 
rovement Certain Rivers and 
arbors. 


From University the State New York, 
Albany, 

Eleventh Annual Report the State 
Health New York, 1891. 
vols. 

Annual Reports the Auditor the 
Canal Department (New York) the 
Tolls, Trade and Tonnage the 
1869, 1871, 1876, 1878 and 
1879. 

Annual Financial Reports the Audi- 
tor the Canal Department for 1866, 
1869, 1871, 1872, 1875, 1876 and 1877. 

Annual Report the State Engineer 
and Surveyor the Canals New 
York for the year 1860. 

Examination Department. Third An- 
nual Report, 1895. 


From Water Commissioners, Albany, Y.: 
Forty-sixth Annual Report the 
Water Commissioners the City 
Albany for the year ending Decem- 
ber 1896; also Report recom 
mending that the Water 
Filtered the Slow Sand Filtration 
Method. 


From Worcester Polytechnic Institute, 
Worcester, Mass.: 
Twenty-seventh Annual Catalogue, 
1897. 


From Ziffer, Vienna, Aus.: 

Note sur Assemblée Générale 
Internationale Permanente 
Tramways, tenue Stockholm 
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BOOK NOTICES. 


Practical Treatise Segmental and Elliptical Oblique Skew 
Arches, Setting Forth the Principles and Details Construction 
Clear and Simple Terms. George Joseph Bell, County Surveyor and 
Bridge Master Cumberland. New York, Spon Chamberlain. 
Cloth, ins., pp. 125, eight folding plates. 


The this volume stated the preface follows: The object has 
been place the hands engineers, architects, builders, contractors and especially 
working masons, tabulated form, the results his calculations for oblique bridges, 
designed suit almost any situation, spans ranging from ft. advancing 
ft., and from 35° 70° advancing 5°, also decimal multipliers for finding the corre- 
sponding dimensions for any span the same degree obliquity, thus saving much 
valuable time all those engaged practical constructions Every theoretic 
and adjusted dimension necessary for enabling the draftsman make his projection, and 


thus get his templates for drawing the plan, elevation and section, for building the 


bridge from certain specified dimensions, given the tables this essay. 

example projection given show the mode producing the templates for 
making the drawings oblique bridge, also the mode obtaining the templates for 
the intradosal and extradosal angles correctly, the twisting rules, and all other templates 
necessary for carrying out and completing the work. Plans, elevations and sections 
oblique bridges are given with specification, form tender, agreement and bond; also 
example skew gusset piece masonry, built obliquely against old 
bridge illustrate inexpensive method doing away with all dangerous corners 
the ends existing 


Experiments upon the Contraction the Liquid Vein Issuing 
from Orifice, and upon the Distribution the Velocities within 
it. Bazin, Inspecteur Général des Ponts Chaussées. Trans- 
lated from Mémoires présentés par divars Savants des 
Civil Engineer. New York, John Wiley Sons. Cloth, 
pp. 64, folding plate. 


The nature Bazin’s memoir indicated the following extract from report 
committee the Academy Sciences the French Institute. Notwithstanding 
the numerous experiments made since the seventeenth century upon the flow liquid 
veins through orifices, there are important matters connected with this phenomenon 
which still remain undetermined, imperfectly known give rise most inexact 
hypotheses. Until now have had experimental results respecting the pressures 
exerted the interior the vein, upon the velocities the separate filaments. 
therefore highly desirable that delicate observations upon large scale should 
undertaken for the measurement the pressures and velocities within the issuing vein 
under considerable heads, and with both vertical and horizontal orifices diverse forms. 
Bazin’s memoir contains account large number just such observations, 
made Dijon since 1890, and concluded within the last few months. The memoir con- 
tains elaborate study the flow through vertical rectangular orifice, the same 
width the reservoir itself, and furnished externally with two flat cheek-pieces for pre- 
venting the lateral dilation the vein. These are, far know, the first precise 
observations made such case, the most important all from theoretical point 
view, since the most elementary, and that which mathematical analysis can 
the most completely Mr. Trautwine’s translation was read Bazin, and 
its publication was authorized him. 
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This Society not responsible, body, for the facts and opinions advanced 
any its publications. 


CONTENTS: 


Asphalt and Asphalt Pavements. PAGE 
The Financial Management Water-Works. 


ASPHALT AND ASPHALT PAVEMENTS. 


Asphalt.—The bitumen which forms the base asphalt defined 
ring Nature minerals and consisting chiefly mixtures com- 
pounds carbon and hydrogen, with nitrogen, sulphur and oxygen 
more rare constituents.” this paper bitumen will considered 
any natural hydro-carbon soluble carbon bisulphide, and any 
substance containing hard bitumen will called asphalt. the 
bitumen itself, the portion soluble ether called petrolene, and the 
remainder soluble chloroform carbon bisulphide asphaltene. 
For asphalt suitable for paving, the bitumen should contain not 
more than 25% 30% asphaltene. 

The amount bitumen asphalt not important regards 
final results, but its relative quantity influences the commercial value 
the asphalt consequence the cost of. handling and refining 

papers are issued before the date set for presentation and discussion. 


Correspondence invited from those who cannot present the meetings, and may 


sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 
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it, and particularly consequence the effect has the number 
yards pavement that can laid per ton crude material. 

This bitumen varying quality, and upon its character depends. 
the value the asphalt for paving purposes. gives the 
cementing property the asphalt, while the asphaltene forms the 
body the material. asphalt contains too much petrolene, 
soft and sticky and makes sticky pavement. the asphaltene 
excess, the pavement will hard and liable crack and disinte- 
grate. The petrolene the solvent for the asphaltene and must 
added hard asphalt such quantities will give asphaltic 
cement proper viscosity. Upon the preparation this asphaltic 
cement depends the success the completed pavement. 

According Boussingault the formula for petrolene and 
for asphaltene that is, the petrolene has become oxidized. 
Thomson deduces the following formulas: petrolene, H,; asphaltene, 
These two substances, should said, have not been 
clearly determined chemists, whose results vary greatly. 

The opinions Dr. Endemann* would seem overturn the 
generally accepted theories regards the nature asphaltene and 
petrolene. adopts different method analysis and arrives at. 
very different results. speaking the present methods use 
America, says: 


had admit and admit that the analysis carried out 
the later methods suffices make identity non-identity two 
samples probable highly probable. also adapted watch the 
supply single mine the refining asphalt from the same source; 
but does not admit basing any conclusions upon the results, 
work asphalts from different sources.” 


proceeds demonstrate analysis refined Mexican and 
Trinidad asphalt, using the two processes, that the product which has. 
generally been called petrolene contains only about 43% petrolene 
proper, the reason being that when asphalt treated with petroleum 
ether, not only the petrolene dissolved, but also large amount 
asphaltene. these analyses deduces the following results: 


Petrolene. Asphaltene. 
Trinidad Lake.......... 13.70 per cent. 46.28 per cent. 


*See article entitled Analysis the Journal the Society 
Chemical Industry, Vol. xv, No. 12. 


| 


Papers.] ASPHALT AND ASPHALT PAVEMENTS. 181 


and adds: 


believe one accustomed the figures generally reported for 
these three excellent asphalts would recognize them this shape.” 
further analysis deduces for asphaltene the formula 
multiple, and for petrolene adding: 

While the formula for asphaltene verified direct analyses, 
that petrolene deduced from mixture, and may require verifica- 
tion. also includes series compounds, while asphaltene 
appears single body. differs from the substance called 
asphaltene Boussingault containing less oxygen.” 

gives the following result analysis refined Mexican 
asphalt the old method and the one proposed himself: 


Old Method. Proposed Method. 
87.12 per cent. 26.51 per cent. 
Organic, not bituminous. 2.42 


100.00 100.00 


further says: 


have been asked whether would not possible 
late the many analyses especially crude asphalts made during the 
last few years avoid the loss much labor. this have 
answer that not possible for the reason that the higher petrolenes, 
when dissolved petroleum ether, exert greater dissolving influence 
upon asphaltene than the lower. 

However, regards refined paving asphalts approximation 
possible, and may reached dividing the petrolene found accord- 
ing old-style analysis This will give petrolene. The 
difference between this figure and the original added the 
asphaltene.” 


This controversy must left for American chemists settle, for 
when doctors disagree, the layman should remain quiet and await re- 
sults. not proposed this paper discuss asphalt all its 
forms, but only those that are used for pavements. The engineer 
must leave the patient investigation these materials chemists and 
accept their conclusions. 

The principal places where asphalt found are the Pitch Lake 
the island Trinidad; Bermudez, Venezuela; Seyssel, France; 
ers, Switzerland; Ragusa, Sicily; and California and Utah, 
Some deposits have also been found Mexico, Kentucky, Texas, 
Montana, Colorado and Indian Territory. 
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Trinidad Asphalt.—At the time the author's visit Trinidad 
the asphalt was being dug from the lake and carted the shore with 
mules. was then loaded into lighters and taken the ships 
anchored the offing. Since then, however, the concessionaires have 
constructed railroad from the shore and around the lake, that 
the pitch can loaded upon the cars, drawn the shore, out 
iron pier, and then dumped direct into the hold the waiting ship, 
thus greatly reducing the expense loading. 

The material easily dug negro laborers with ordinary 
pickaxes chunks averaging about one-half cubic foot each, the 
excavations being made perhaps ft., any convenient 
depth. 

These excavations will fill from the pressure below about 
hours. The surface the lake has been compared one formed 
placing together number large mushrooms, the water previously 
spoken standing the depressions where the mushrooms come 
together. has been thought geologists that this appearance was 
caused the material being forced liquid form through 
large number orifices. These different streams, coming together 
the top, form surface, which, when hardened, presents the appear- 
ance described. 

The asphalt brought this country generally its crude state, 
and refined various points where most convenient for distribu- 
tion. This refining process consists heating the material large 
iron retorts temperature about 400° Fahr. for five six days. 
This serves evaporate all the water, and drives off all the volatile 
oils. The solid foreign matter allowed settle the bottom, and 
the remainder drawn off into barrels for shipment. The sediment 
then taken out, and used for sidewalks similar purposes. 
Three tons the crude material makes about tons the refined. 

Another process refining drying asphalt has been used more 
recently. The apparatus consists iron tank large enough 
contain about tons the material. this tank continuous 
pipe arranged gangs, something similar steam radiator, having 
steam pipe take the condensed water back boiler. Another 
set pipes, called the live-steam pipes, has direct boiler connec- 
tion and number jets inserted the bottom, that the 
material the tank can kept constant agitation the injection 
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hot steam through these jets, thus ensuring complete and even 
mixture, well more rapid evaporation. After the tank filled 
with asphalt, steam applied pressure sufficient produce 
heat about 300° Fahr. The application this heat for fifteen 
sixteen hours sufficient most cases evaporate all the water 
from the asphalt, when drawn off into barrels for shipment. 
the material used near the refining plant, the flux 
before the product drawn off and the asphaltic cement made the 
spot. This method generally called the drying process, and 
economical, both time and material, only requires sixteen hours 
against ninety the old, and there wastage material. 
held that large amount extraneous matter must added 
make the pavement, waste material lose the amount 
sediment which very similar what afterwards added, and under 
the old plan was often total loss. This system has been operation 
about two years. 

‘An analysis the refined lake product gave the following result: 
bitumen, 55.6%; foreign matter, petrolene, 70.12%; asphal- 
tene, 29.78%; specific gravity, 1.38. 

California Asphalt.—California produces nearly all the United 
States asphalt used for paving purposes. While can found 
this state nearly all its stages development, but three these 
are adapted pavements, namely, the maltha, hard asphalt and 
bituminous rock. 

Maltha liquid asphalt used principally flux for the harder 
material. contains large percentage bitumen, which nearly 
all petrolene; this determines its value flux. account 
the inconvenience shipping its natural condition, the asphaltic 
cement made near the mines, which are Santa Barbara County 
near the city the same name. The sand and vast beds underly- 
ing shale this vicinity are saturated with the material, but pres- 
ent the maltha obtained from the sand. upper surface about 
ft. soil washed off into the ocean and the bed sand left full 
and clean. This sand then gathered and the maltha extracted 
patent mechanical process. This bed probably extends for sev- 
eral miles under the sea, the water for long distance and down 
the coast covered with oily film showing that this same material 

must forced from the bottom the ocean. 


The composition 
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mineral matter; the petrolene amounts 92.5 per cent. The specific 
gravity 1.05. 

Some miles east this deposit located the principal deposit 
the hard asphalt, which extends over area several hundred 
acres. This material quite hard, presenting appearance some- 
what similar refined Trinidad. When refined treated practi- 
cally the same manner that before described, but the paving cement 
often made mixing the crude material and the maltha low 
temperature for only few hours, the proportions the mixture de- 
pending upon the consistency the cement required. The compo- 
sition the natural product is: bitumen, organic matter, 
1.10%; mineral matter, 39.75%; petrolene, specific gravity, 
1.25. 

Another deposit hard asphalt has been found Kern County 
probably the same origin, but containing larger percentage 
bitumen. treated, both refining and the same 
manner that from the Santa Barbara mines. The refined product 
contains: bitumen, mineral matter, organic matter, 
moisture, 0.42%; petrolene, 71.27%; asphaltene, 28.73 per 
cent. 

Santa Cruz, San Luis Obispo and Monterey Counties are found 
deposits asphalt entirely different nature, and pavements 
laid with its product must not confounded with the others. 
consists sand thoroughly mixed with asphalt such nature 
make good pavement state. The sand all 
grades fineness, sometimes largely mixed with clay, and often 
hard almost sandstone. Pavements this material have 
been quite extensively laid California cities, the method being 
simply heat the crude product that can rolled hard 
smooth surface the street, some cases without any prepared 
foundation. not strange that the result such operations should 
often prove failures, special care seems have been taken 
select the best the material hand. These failures have sometimes 
been charged improperly the other California asphalts. 

Bermudez Asphalt. deposit Bermudez asphalt situated 
the state the same Venezuela. across the Gulf 
Paria from the Island Trinidad, and some people think the two 


this material when ready for use 98.26% bitumen and 1.74% 
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deposits are connected subterraneously. The lake about miles 
from the shipping point, which itself miles river from the 
Gulf. includes area some 200 500 acres, covered gen- 
erally with quite heavy growth grass and bushes. Through the 
lake runs so-called stream liquid asphalt, varying width from 
100 400 ft. With the exception this stream, person can easily 
walk over the entire surface the lake, but upon the stream itself 
not safe venture after the sun two three hours high. 
portable railroad built out into the lake, upon which light hand-cars 
arerun. After being loaded, the cars are pushed the shore, where 
they are unloaded into other cars, and the material then hauled the 
shipping point over permanent steam railroad. These cars are pro- 
vided with boxes containing about ton the crude material, and 
when delivered alongside the vessel the wharf, the boxes are hoisted 
from the cars and lowered into the hold the vessel and there dumped. 

The first pavement Bermudez asphalt was laid Detroit 1892. 
When refined, the asphalt composed of: bitumen, 97.22%; mineral 
matter, 1.509; organic matter, 1.28%; petrolene, asphaltene, 
specific gravity, 1.08. 

Utah Asphalt.—The deposits Utah are situated Utah County. 
They consist vein limestone about ft. thickness, but only 
one-fourth this contains sufficient bitumen make profitable for 
use, the amount being about per cent. eastern Utah another 
deposit called gum asphalt, which claimed pure bitumen. 
analysis shows: carbon, 81%; hydrogen, 10%; nitrogen, and 
oxygen, per cent. 

preparing mixture for street work the gum asphalt melted 
and fluxed with small amount residuum. then mixed the 
proper proportions with hot sand and the bituminous limestone. 
This mixing done cylinders surrounded with steam jackets, 
which steam temperature 600° Fahr. kept during the mixing, 
which continues few minutes, when the mass dumped into carts 
and taken the street. Pavements this material have been laid 
Salt Lake City, Minneapolis, and Marion, 

Kentucky Asphalt.—The Kentucky deposits are found sandstone, 
and should classed the rock asphalts. The not large, and 
very little information could obtained concerning it. Some years 
ago two pieces pavement were laid with this material Brooklyn, 
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and while some existence now, little care was taken 
time and manner laying name the contractor that the experi- 
ment has been little value. 

Indian Territory Asphalt.—The asphalt deposits Indian Territory 
are located the southwestern part the territory the Arbuckle 
Mountains, near the Washita River. They extend over area 
several square miles. The asphalt found sand and also bi- 
tuminous rock. The former contains and the latter 21% 
bitumen. The sand asphalt used its natural state pavements. 
heated special apparatus and laid much the same way 
the European rock asphalts, but the rock asphalt 50% 
sand asphalt added before heating, when laid before. 
Nearly all the work the development this deposit has been done 
during the past eighteen months, the charter for the company from 
which the present operators leased having been granted 
consequently very little pavement has been laid with this material, 
that little being principally the repairs other pavements. Where 
used, has far given good satisfaction, though from its amount 
bitumen might expected make pavement that would 
too soft. 

process refining, bitumen about the consistency 
maltha produced from the sand asphalt. first separated from 
the sand being boiled water. The asphalt, having smaller 
specific gravity than water, rises the surface when skimmed off 
and still further refined required. 

European Asphalt.—The European asphalts, although somewhat 
scattered, are found under about the same conditions. They exist 
strata varying depths, from ft. thickness, separated 
from each other impermeable beds limestone. 

supposed that early period bitumen must have been 
vaporized extreme heat, that the hydro-carbon while state 
vapor was forced through this limestone while soft, much subter- 
ranean water follows layers gravel confined beds stone, 
and that fissures the overlaying rock have permitted the vapor 
pass the other soft strata above. The rock absorbed this vapor 
greater less extent, and the geological changes occurring the 
succeeding years produced the rock asphalt found to-day. 
make good pavement this rock should contain from 9.5% 10% 
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bitumen, according conditions. one deposit contains too much, 
can mixed with another compound containing less. According 
the solvents used, the products the same mine will produce different 
results, and that may account for the results given here from three 


different sources. The bitumen and carbonate lime form very 


large percentage the whole that the other ingredients are not 
considered. 


RaGusa. SEYSSEL. VAL TRAVERS. 
Bit. Carb. lime. Bit. Carb. lime. Bit. Carb. lime. 
9.72 88.75 8.15 91.70 12.00 
8.92 88.21 9.10 90.35 7.20 
7.00 10.25 88.40 


Pavements.—In 1854 pavement rock asphalt was laid the 
Rue Bergére, Paris, experiment, with such success that four years 
later another trial was made Rue St. Honoré, from which time may 
date the beginning asphalt pavements. London the first pave- 
ment similar this was laid 1869, and Berlin 1873. 

Asphalt generally laid this country simply bituminous 
concrete, the sand acting the body the mixture, the asphalt sim- 
ply cementing the particles sand together. 

The success the European pavements led investigators this 
country make experiments their own behalf, and from 1870 
1873 quite large area pavement was laid with coal-tar instead 
asphalt binding material. These pavements failed, the coal- 
tar was apt crack the winter and soft and sticky the sum- 
mer; or, other words, pavement made coal-tar that would not 
soft hot weather would crack and crumble when the weather be- 
came cold. Chemically there not much difference between coal-tar 
and asphalt; fact, the author was once told eminent chemist 
that knew chemical test which the presence coal-tar 
could detected asphalt. however, exists any amount 
can readily discovered its odor. 

The failure these pavements led further investigation the 
part interested people, andin 1870 bituminous pavement* was laid 
Newark, N.J., around the City Hull, followed 1871 one New 
York, near the Trinidad asphalt the cementing material- 


There some doubt the composition the Newark pavement. The records 
not say whether was asphalt coal-tar mixture. 
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About the same time similar pavement was laid Philadelphia, and 
few years later othersin New York. These experiments were suc- 
cessful that they attracted the attention the authorities Washing- 
ton, and 1876 commission appointed under the authority 
Congress reported favor paving Pennsylvania Avenue with 
asphalt, using the European bituminous rock one portion and Trini- 
dad asphalt for the remainder. From the completion that work 
dates the complete success asphalt pavements the United States, 
and although great amount careful study and further investiga- 
tion was necessary, the industry has been continually the increase 
since that time. 

Some eight nine years ago, making his annual report the 
city council Omaha, the author had occasion say that stone and 
asphalt were the only real paving materials. The experience the 
years since then has only made stronger that belief. For street 
subjected heavy traffic there can question that granite 
properly laid makes the best and most economical pavement, but for 
moderate traffic, reasonable grades, asphalt will give the most gen- 
eral satisfaction. smooth, almost noiseless, and can kept 
expensive, and itis certain degree, but very few who use will 
question the value received. The question cost and durability 
will discussed more detail later. Some asphalt pavements have 
failed, but that not surprising when considered how new the 
industry is, how rapidly developed, and that all facts about its con- 
struction had established pavements actually use. 

The question how steep grade safe lay asphalt has 
received great deal study. Originally grades even were 
considered prohibitory, but more work was done, this was seen 
too conservative view. Asphalt now use upon grades differ- 
ent cities, follows: New York City, 6%; Omaha, Neb., 8%; 
Brooklyn, Y., Syracuse, Y., per cent. 

The objection steep grades is, course, the liability horses 
slip down. Contrary the general belief, asphalt itself not slip- 
pery. smooth, and any soft substance upon smooth surface 

makes slippery, but steep grades foreign matter less liable 
collect than light ones. The remedy, then, keep the pavement 
clean. fact known all teamsters that harder for horse 
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travel smooth pavement when first begins rain than after 
heavy shower when the surface has been washed clean. view 
the experience the past few years and the fact that all pavements 
are kept much cleaner than former times, the conclusion reached 
that grades less than need not questioned when considering 
the advisability laying smooth pavement, and extreme cases 
those high are permissible. 

The question crown convexity pertinent here. Streets are 
paved for use, not for looks, and the cross-section that accommodates 
travel the best and will carry all water falling upon the gutters 
the one that should adopted. Some engineers have for- 
mula for this, based upon the grade the street and width road- 
way. Theoretically this correct, but practice better 
establish minimum crown and vary from only when absolutely 
necessary prevent water from standing the surface. For road- 
way ft. width, the following cross-section will give satisfac- 
tion minimum grades. Depth gutter ins., center street in. 
below level curbs, the cross-section the street being arc ofa 
circle. This gives the center half the roadway with fall the 
sides in. ft. the case may be. This practically 
level far travel concerned, and for drainage purposes about 
1%, which ample. asphalt street with level curbs the gutters 
need never more than ins. deep unless the width extreme, and 
the crown the pavement preferably not higher than the curbs, 
that for widths ft. between curbs, the crownshould not 
more than ins. 

often happens that repaving old streets, one curb found 
considerably higher elevation than the other. The practice then 
make the gutter the high side maximum depth, and that 
the lower side the minimum, thereby reducing the difference the 
roadway much possible. the elevation the pavement the 
quarter instead the center made the highest part the roadway, 
the most acceptable cross-section obtained. Some engineers such 
cases advocate laying the pavement with plane surface from gutter 
gutter. this method the side slope minimized, but the water 
all thrown into one gutter, and almost impossible have work 
carried out perfectly that settlements will not show pavements 
laid, holding water after every rain. 
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heavy shower when the surface has been washed clean. view 
the experience the past few years and the fact that all pavements 
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those high are permissible. 
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often happens that repaving old streets, one curb found 
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make the gutter the high side maximum depth, and that 
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Character Asphalt.—To make first-class pavement the asphalt 
should good material, properly mixed and well laid upon good 
foundation. Whether asphalt will will not make good pave- 
ment can only told trying. chemist can analyze asphalt, 
tell what are its component parts, and give his idea what 
ought do, but the author doubts any one would willing 
give definite opinion its action pavement simply from 
laboratory analysis. Stevenson Towle, Am. Soc. E., speak- 
ing the partial failure the Eighth Avenue pavement New York 
City, 

asphalt was submitted and approved experts and 
chemists before the contract was entered into. Soon after the pave- 
ment was laid and before its completion (it has never been accepted), 
showed unmistakable evidences disintegration. This failure was 
exceptional and the experts and chemists who had approved the 
asphalt could not account for it. own belief was that the asphalt 


was inferior lacking some essential property unknown 
chemists.” 


Personally the author would hesitate before giving final judg- 
ment pavement that had not passed through least two winters, 
analysis the refined asphalt required ascertain the quantity 
and quality the bitumen contained. Then, former experience 
with other similar asphalts, and many experiments, the quantity 
flux determined, taking into consideration the climate and amount 
traffic. 

this connection, Trinidad asphalt generally taken stand- 
ard, not because the best, but because known will make 
good pavement. Any refined asphalt that contains from least 50% 
60% bitumen which composed approximately 75% petrolene 
and 25% asphaltene, deserving careful investigation and experi- 
ment. 

Foundation.—The foundation the important part asphalt 
pavement. The surface coat only the carpet; the base must the 
floor that sustains the load. matter how good the top may be, 
failure the base means immediate failure the pavement. Proba- 
bly the best foundation and the one most generally use made 
hydraulic cement concrete. Its thickness varies with the traffic, but 


should never less than 6ins. Some seven eight years ago, the 


See his Report the Commissioner Public Works New York City, January 
5th, 1895. 
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asphalt companies, wishing reduce the cost their pavements 
wherever practicable, experimented with broken stone base. This 
stone was the ordinary size for concrete, and, after being spread 
upon the prepared roadbed, was thoroughly compacted with steam 
roller. Upon the broken stone was then sprinkled hot coal-tar, 


quantity about gall. per yard, followed the binder course. This 


considerably reduced the cost the work, but the solidity the 
pavement depended directly upon the ground beneath, its use was soon 
discontinued. repaving streets, however, often well and 
able retain the old material base. This has been very generally 
done, and with good results, granite other stone streets. few 
cases where asphalt was laid over old Nicholson pavements resulted 
disastrously, might have been expected. One objectionto using the 
old stone base that the cross-section the street often needs 
remodeled, involving the relaying large amount This 
requires great care avoid future settlements. cobble streets 
chuck holes and other irregularities often exist, too large filled 
economically with binder. such cases the street can brought 
the proper cross-section with broken stone thoroughly rolled, 
the old cobble still being the real foundation. 

Cement.—The first step the actual mixing the prepara- 
tion the asphaltic cement. portion refined asphalt carefully 
weighed and deposited iron tank and melted. After has 
attained temperature about 300°, the flux added. this 
each 100 asphalt, according the consistency desired. The 
temperature then maintained for about ten hours, the whole mass 
being kept constantly agitation means air blast ensurea 
thorough mixing. The quantity the oil will vary little according 
its quality, well that the asphalt itself. 

ingenious machine has been invented for testing mechanically 
the asphaltic cement. This apparatus consists arm some ins. 
long, supported one end and provided the other end with cam- 
bric needle above which weight 100 grams. The needle 
end connected rod and cord with hand that moves around 
dial divided into spring attachment the needle brought 
into contact with the asphaltic any desired time, and the 
amount penetration marked degrees the dial. 
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For comparative tests course important that all samples 
used the same temperature. This can most easily accomplished 
placing the cement water when ready for the test and keeping at. 
the required temperature, generally from 80° Fahr. The author 
knows place where this machine extensively used except 
Washington. The report the Engineer Commissioner for the year 
ending June 30th, 1895, gives the average penetration the product 
three companies 77° Fahr. 69, and 85. the following 
year the average the cement furnished one the above companies 
was 75. 

The residuum oil should have specific gravity about 20° 
Beaumé, flash point 300° Fahr., and should distil not more than 
10% ten hours temperature 400° Fahr. 

maltha some other flux used, should treated practi- 
cally above, modified according the properties the particular 

Wearing Surface.—Asphalt pavement was first laid two layers, 
cushion coat in., and wearing surface ins. thickness. 
After some experience was seen that the upper surface sometimes 
slipped the lower, the whole slipped the concrete, thus form- 
ing wavy and uneven surface. counteract this, there was laid 
instead the cushion coat, the so-called binder. This consisted 
clean broken stone, cemented together with coal-tar, but later, ac- 
count the variableness the tar, asphaltic cement was substituted 
cementing material. The thickness this binder ins. 
its object simply connect the wearing surface with the con- 
crete, there appears good reason for making more than 1in. 
Where binder used, the wearing surface 2ins. thick according 
the traffic, the general practice being where the binder in. 
make the wearing surface ins., have the pavement case 
less than ins. thick. 

The stone for the binder should thoroughly clean, and vary 
size from in. its smallest in. its largest dimensions. 
should heated temperature about 300° Fahr., the asphaltic 
cement added the proportion about galls. cement cubic 
yard stone and the whole mass mixed till each piece stone com- 
pletely coated. then carted the street and spread upon the 
concrete give the required depth when rolled. neither 
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intended nor desired fill all the voids the stone, and care must 
exercised use more cement than necessary bind the stone 
together. Should there excess, will rise warm weather and 
soften the wearing surface, and cause failure. Such case this 
came under the author’s observation, and analysis the asphalt 


showed excess 50% bitumen. The mixture for the wearing 


surface consists sand, asphaltic cement and pulverized limestone. 
The exact proportions vary according conditions, but the vicinity 
New York are approximately: sand, 710 lbs.; asphaltic cement, 110 
pulverized limestone, lbs. These proportions will vary accord- 
ing the character the sand and amount the asphaltic 
cement, but they should produce from 11.5% bitumen the 
finished pavement. 

this mixture very necessary that all voids should filled, 
and the amount stone dust depends upon the coarseness the sand. 
The use the limestone dust filler has tendency make the 
surface hard and slippery. first was thought that the carbonate 
lime had chemical effect the bitumen, but that idea about 
given up, and the author believes that there were used its place 
impalpable powder made the silicious gravel found Long 
Island, the pavements would improved. 

The sand heated special apparatus temperature about 
400° Fahr. and elevated the mixing platform. necessary that 
this temperature should uniform, extreme heat even few 
hundred pounds might destroy quite quantity asphaltic 
cement, and defects would soon develop the pavement. While the 
wearing surface being laid upon the streets, several tanks are kept 
full the cement temperature about 300° Fahr. The propor- 


tions having been determined, the sand, asphaltic cement and stone 


dust are thoroughly mixed pug mill for minutes, when the 
mixture dumped into carts below. should delivered the 
street temperature from 250° 275° Fahr., and experience has 
shown that when covered with canvas will not lose more than 10° 
15° heat for ordinary distances and temperatures. After being 
dumped the binder, raked smooth and even, give 
the required thickness after having received compression per 
cent. This depth can regulated good foreman with ex- 
perienced rakers. The first compression should applied with iron 
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rollers worked hand. Hydraulic cement then lightly scattered over 
the surface, when should rolled with steam roller tons, 
followed short time third, weighing from 250 300 
per inch width. The object the different rollers apply the 
weight gradually have the whole compression vertical, rather 
than with push, which might occur too heavy weight were ap- 
plied before the material had received partial compression, thus 
giving wavy surface. The rolling should continue long any 
compression takes place, and approximately about five hours for each 
000 yds. completed pavement. 

Too much attention cannot given the rolling, for upon this 
depends the success the whole work. Unless thoroughly com- 
pressed, the material will have very little cohesive strength. The 
necessity this was once impressed upon the author when street 
was paved late the season; and soon after its completion, the mer- 
cury fell considerably below the freezing point. This street was one 
some thirty contracts that had been completed the same con- 
tractor with the same material, all which had given perfect satisfac- 
tion. Ina few days the surface the pavement began pick 
under travel and the contractor voluntarily relaid portion it. For 
time looked the entire block must. taken up, but 
the weather suddenly grew warmer, softening the material that 
would compress under travel, and few days the street was perfectly 
smooth and has remained ever since. Had the weather remained 
mild for few weeks after the work was completed, trouble would 
have ensued. The rolling should begun soon the material 
leveled off, and continued completion. Whenever the width the 
street will allow it, the rollers should worked across the street, and 
lesser widths diagonally from side side remove any slight 
irregularities surface that might produced continuous roll- 
ing one direction. always difficult get perfect compression 
along the curb. Consequently customary paint the gutter for 
width about ft. with asphaltic cement, fill completely 
any pores that might left open lack compression. This 
cement should applied before the pavement has become cool, and 
well ironed with irons specially made and heated for the purpose. 

Rock Asphalt.—Rock asphalt taken from the mines and shipped 
this country its natural state. After being mixed the propor- 
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tions determined upon, first crushed with rollers and then reduced 
fine powder being passed through disintegrators, after which 
sifted through sieves separate any lumps that might otherwise 
get into the pavement. This powder then heated cylinder, 
which kept constantly motion allow the air circulate freely 
among the particles, and kept for about two hours temperature 
300° 325° Fahr. The material then carried carts the street 
and spread upon the prepared base depth that will give the re- 
quired thickness when thoroughly compacted. light roller then 
run over the surface give the initial compression, when workmen, 
each with round iron rammer ins. diameter, carefully 
over the portion the street covered, all striking blows unison 
the asphalt until well compacted. thin coating hydraulic 
cement spread over the surface when ready for the final rolling, 
which done steam and preferably with arrangement inside the 
roller for keeping hot. About twelve hours after the rolling com- 
pleted and the material has become cold, the street can thrown 
open travel, which continually adds the compression already 
given. 

Asphalt Block.—A form asphalt pavement different from those 
just described that composed asphalt blocks. Pavement this 
kind was first laid San Francisco 1869. The results were not 
good, but the promoters were sufficiently encouraged continue the 
experiment with improved appliances until its success was assured. 
The blocks are generally ins., but are sometimes made but 
ins. deep where the travel light the foundation particularly good. 
They are made mixing broken stone with asphaltic cement and sub- 
jecting the whole heavy pressure. Limestone has been used; trap 
rock preferable, where can obtained, stands the action 
the weather and traffic much better. The stone crushed proper 
size, and after being screened heated temperature from 300° 
350° Fahr., when the asphaltic cement and little pulverized lime- 
stone are added and the whole thoroughly mixed. The mixture 
then placed molds and pressure 000 Ibs. per square inch ap- 
plied until the mass thoroughly compacted, when once cooled 
under water and ready for use. The proportions generally used 
are 73% broken stone, 13% asphaltic cement, and 10% pulverized 
limestone, the amount the last varying with the size the stone. 
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claimed the advocates this pavement that the blocks, being 
made separately, each one receiving regular and uniform pressure, 
will give better results the street than sheet asphalt. They also 
claim that, account the size the blocks, concrete base not 
necessary, but one made broken stone gravel thoroughly com- 
pacted with steam roller sufficient, concrete used the 
depth the concrete can reduced. When the foundation pre- 
pared, the blocks are laid upon practically stone blocks are, care 
being taken make close and straight joints across the street. This 
form pavement has been laid many eastern cities, but and 
around New York does not seem able compete successfully 
with sheet asphalt. 

Cost and Maintenance.—When considered under what conditions 
and for what length time asphalt pavements have been laid, 
not strange that reliable data first cost, well repairs, 
are not hand. Asphalt has almost always been laid with guaranty 
keep good repair for period varying from five fifteen 
years. The price bid has, course, included the cost maintenance 
for the guaranteed time. Throughout the West, when this pavement 
was first laid, cost for years per square yard ins. con- 
The introduction new asphalts, together with competition, 
has somewhat reduced this price, that contracts have been made 
Omaha for asphalt pavement 4}-in. concrete base for per 
square yard, with five-year guaranty, and St. Paul for and 
Minneapolis for per square yard, both these being 
ins. concrete, with ten-year guaranty. Brooklyn has let several 
contracts for per square yard 6-in. concrete base, with 
five-year guaranty, while the Fifth Avenue pavement New York will 
cost 60, with guaranty period for fifteen years. Taking all con- 
ditions into consideration, these last two prices are probably low 
any received this country. 

Different cities have different methods making their repairs. 
When the guaranty periods began expire Omaha, 1888 and 
1889, the Barber Asphalt Paving Company entered into contract with 
the city keep all their pavements good condition for further 
period ten years for cents per yard per year, making the entire 
cost for fifteen years 75. Since then, however, contracts have been 
entered into for specified price per yard material actually laid. 
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Buffalo the latter method adopted, the contractor agreeing 
keep each patch repair for term years. This necessitates the 
exact location each patch made, and few years the 
patches overlap each other, involving large amount work keep- 
ing the record. 

Washington has been the practice pay specified price per 
cubic yard for all material used. This plan requires inspectors thor- 
oughly conversant with their business, that defects material 
workmanship can readily detected. 

Buffalo, where the cost repairs has been kept with great 
deal care, the expense has been follows: 


Years main- Cost per yard Years main. Cost per yard 
tained. per year. tained. per year. 


The average for the above $0.055 per square yard per year. 

Washington the resurfacing and repairs from 1879 1895 cost 
$0.077 per yard per year. During this time 676 390 sq. yds. were 
entirely relaid, average cost $151 per yard. Deducting this 
cost from the above, the expense actual repairs was $0.023 per yard 
per year. During the last two years device has been used which has 
considerably decreased the actual cost repairing asphalt. This 
consists apparatus which concentrated gasoline flame 
thrown upon the pavement, heating such degree that all the 
dead and inert material can easily scraped off and the surface 
roughened with toothed hoes, that the new material can laid 
and compressed give good bond with that already the street. 
means this machine, repairs can made much more rapidly 
and neatly. 

The question repairs and how they should made one 
great importance. seems the author that the method which will 
give the best satisfaction award contract responsible parties 
keep certain number streets, allin any city the yardage 
not too great, repair for term five years for specified price 
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per yard per year, including all streets which the guaranty expires 
during the contract period. Provision should made, course, 
reserve enough money till final payment ensure the carrying out 
the contract. this plan would for the contractor’s interest 
keep the streets good condition all times, that old proverb, 
stitch time saves nine,” can never applied with more force 
than the repairs asphalt pavement. 

The life the pavement varies much with conditions. Some re- 
quire entire resurfacing inside the first five years, others are reported 
have lasted ten twelve years with merely nominal repairs. the 
light present experience would seem that asphalt street 
ordinary traffic under normal conditions ought last from twelve 
fifteen years before requiring relaying, and should not cost more than 
cents per yard per year for maintenance after five-year guaranty 
period. 

This industry, which was just being thought 1870, and was 
still its infancy 1880, has now assumed vast proportions. 
January 1897, there was laid this country, nearly could 
ascertained, 468 915 sq. yds. asphalt pavement, divided follows: 
Trinidad asphalt, 527 415 sq. yds.; Bermudez asphalt, 697 500 sq. 
yds.; (California) asphalt, 916 000 sq. yds.; Standard (Cali- 
fornia) asphalt, 200 000 sq. yds.; foreign rock asphalt, 603 000 sq. 
yds.; Utah rock asphalt, 293 000 sq. yds.; other asphalt the Pacific 
Coast States (estimated), 000 sq. yds.; asphalt block, 200 000 
sq. yds. 

this amount Buffalo contains more than any other American 
city, having the present time 663 402 sq. yds. Washington, 
comes next with 554 262 sq. yds. June 30th, 1896; this amount 
includes 477 416 sq. yds. coal-tar and concrete pavement not con- 


sidered the above grand total, but excludes 170 229 sq. yds. laid 
the suburbs. 


Asphalt Europe.—The principal cities Europe having asphalt 
pavements are London, Paris, Berlin and Vienna. These are all laid 
with the rock asphalts heretofore spoken of, being called France 

The amounts these cities are follows: London proper, 208 000 
sq. yds.; Paris, 403 000 sq. yds.; Berlin, 600 000 sq. yds.; Vienna, 
000 sq. yds. 
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The original cost per square yard concrete base ins. 
Vienna. 

The cost repairs per square yard per annum was cents 
London, Paris, and cents Berlin, for period fifteen 
years after the guaranty expired. railroad streets cents for 
space between tracks and for distance 27} ins. (70 cms.) outside. 

considering the cost maintenance European asphalt pave- 
ments, the large amount traffic they sustain must taken into 
account. report the Chief Engineer Paris gives this traffic 
follows, the figures being the number vehicles passing twenty- 
four hours: 

PaRIs. 


Rue Croix des Petits Champs. Avenue dela Grande Armée. 


King William Street........... 26793 
Queen Victoria Street......... Moorgate 
14900 
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Society not responsible, body, for the facts and opinions advanced 
any its publications. 


THE FINANCIAL MANAGEMENT WATER- 
WORKS. 


The questions involved the financial management municipal 
water-works system are often very interesting, even though they may 
somewhat complicated, and doubtless owing the difficulties 
encountered the analysis the problem that generally accepted 
principles such management have yet been formulated. Various 
methods procedure have been adopted different places, but 
rarely has happened that any one them received general appro- 
bation was adopted elsewhere without more less modification. 
most places the exercise sound judgment hampered con- 
siderations expediency, and hence temporary superficial plans 
financial management are vogue which must sooner later 
materially amended. 

Much confusion also caused the careless use terms the 
discussion the subject, well the classification the various 
items income expense. That which treated maintenance 
repair account one city will often charged construction 

papers are issued before the date set for presentation and discussion. 


Correspondence invited from those who cannot present the meetings, and may 


sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 
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another place, and some cases the cost will divided arbitrarily 
between the two accounts. Again, distinction sometimes made 
between the maintenance and the repair accounts, and when renewals 
improvements any part the works are made, separate ac- 
count may opened. therefore necessary examine the 
financial statements relating the water-works different cities with 
the utmost care order avoid serious error making comparisons. 

These facts, along with the scarcity well-digested literature 
the subject, were forcibly brought home the author the course 
extended investigation the financial features the municipal 
water-works with which connected. The inquiry was made 
committee from another branch the city’s government, and the 
questions which arose seemed first easy solution. Upon further 
reflection, however, the strict equities the case did not appear 
simple, and precedents for conflicting opinions were eagerly sought 
the experience other large communities. large number muni- 
cipal reports, technical journals and society transactions were con- 
sulted the hope finding therein some clearly defined general 
principles financial management for costly public works, but, un- 
fortunately, those which were available the time contained few 
useful references the matter and extensive discussions. It, 
therefore, devolved upon the author formulate his own views the 
premises, and the greater part the following paper was prepared be- 
fore the appearance the valuable article the same subject 
Freeman Coffin, Am. Soc. 

This explanation and early reference Mr. Coffin’s work made 
both account the similarity the arguments the two papers 
and avert the charge wholesale plagiarism the author’s part. 
also proper state that preparing the present paper, the author 
has some instances availed himself Mr. Coffin’s expressions, for 
which due acknowledgment herewith made; and although the sub- 
ject now longer new, yet believed that the further discussion 
sound administrative policy the management expensive public 
water-works cannot fail interest the engineering profession 
general. The paper accordingly submitted with the hope that 
will elicit some account the financial conditions and policies which 
prevail other municipal water departments, that when similar 


the Journal the New England Water-Works Association for September, 1896. 
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investigations are made hereafter, useful fund pertinent informa- 
tion may hand. 

Expenses.—In dealing with the annual expenses charges against 
water-works system, the following items are taken into consid- 
eration: 

The interest the bonded debt incurred for construction. 

II. yearly payment into sinking fund for the ultimate liquida- 
tion the bonded debt. 


yearly payment into fund for the periodical renewal the 
perishable parts the works. 


IV. The yearly operating expenses, including ordinary repairs and 
minor betterments. 


The average cost the usual yearly extensions improvements 
the distributing system. 

VI. yearly contribution fund for the payment anticipated 
future extensions of, additions to, the supply system. 

The interest all capital expended for construction over and 
above the bonded debt. 


VIII. profit the investment addition the preceding 
items. 

the case successful private corporations, all these items are 
taken into account, directly indirectly, fixing the rates charged 
for the service, goods product, and frequently claimed that the 
same practice should followed the case municipal water-works. 
Careful however, will lead the conclusion that such 
course generally inexpedient, for the reason that under- 
taken community for its own exclusive benefit, and through its 
own government, essentially co-operative mutual enterprise, 
the product which expected sold cost the participants; 
also because manifestly absurd demand that one branch the 
municipal service shall yield profit order that the work involved 
another department may ostensibly performed for less than its 
true cost. 

Strictly considered, the expenses each department city’s 
government should tabulated separately, and the proper value 
any service rendered, materials furnished, one department 
another should duly credited and charged the respective ac- 
counts. this means alone will the real cost any department, 
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well the value any service rendered it, become known, and 
whenever may deemed expedient make the revenue such 
department large enough yield profit surplus over its legitimate 
expenses, the fact should distinctly announced and the reasons 
therefor intelligently explained. Under ordinary conditions, however, 
seldom happens that community deems proper make appre- 
ciable profit from any service rendered the citizens, and hence this 
item may once eliminated. 

also very unusual for communities demand from citizens 
payment for interest past cash expenditures for the construction 
public works, require them annual contributions for the crea- 
tion fund which expended some distant future time for 
building prospective new works. The principles here involved are, 
the one hand, that adequate benefit has been derived from past pay- 
ments, and the other hand, that there obligation the present 
generation provide for remote future demands. extended argu- 
ment support these two principles appears necessary, 
being understood that the future demands mentioned relate entirely 
new works instead the proper maintenance the existing ones; 
and hence the sixth and seventh items the foregoing list may fairly 
omitted. 

With reference the fifth item, which provision for the usual 
yearly extensions and improvements the system distributing 
pipes, order that the service may keep pace with the ordinary in- 
crease population and development urban territory, may 
strongly urged that inasmuch such increase often quite vari- 
able, definite limit the annual provision can assigned, and that 
the required sums for this purpose shall fixed each year propor- 
tion the necessities. this method the annual extensions the pipe 
system will properly come under the head construction, and paid 
for general taxation, the past. must also borne mind 
that all such extensions are presumed involve immediate benefits 
fully commensurate with the outlay, and that the tax the additional 
valuation property ensuing therefrom will ultimately repay the in- 
vestment. The fifth item may therefore likewise omitted from the 
list charges against the works. 

Accordingly only the first four items expense are left met 
the revenue derived from the works, viz., the interest the bonded 
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debt, the sinking fund provision for the ultimate liquidation this debt, 
the depreciation fund provision for the periodical renewal the perish- 
able parts the works, and the annual operating expenses. these, 
the second and third are frequently combined into single item, and 
may form large small percentage the total yearly cost, depend- 
ing upon the proportion the aggregate amount which left pos- 
terity pay. With regard the first and fourth items, obvious 
that they should paid full the present inhabitants, and that 
the financial burden the next generation should not increased 
any portion these expenses. 

Concerning the provision for sinking and depreciation funds, con- 
siderable diversity practice found. some cities has been 
assumed that the generation which incurred certain bonded debt for 
water-works system should provide for its payment full, besides 
leaving adequate surplus for the renewal the perishable parts 
the system, that the succeeding generation will inherit the works 
entirely free from debt and with its perishable parts renewed. 
other places, however, this plan regarded much too generous, 
and provision made only for maintaining the works good order, 
that posterity shall not have its hands worn-out greatly de- 
preciated plant, addition the original debt. third plan for 
the present generation provide for the payment much the 
bonded debt relates the perishable parts the works, leaving 
the remainder taken care posterity, and also provide 
for the proper maintenance the plant leave good 
condition. 

From the meager data available, seems that the usual practice 
American cities has been provide only for general fund which may 
used its maturity, either for renewing part the works, for 
paying off portion the bonded debt, but which not sufficient for 
both purposes. The object has been merely keep the finances the 
works tolerable equilibrium from time time, prevent the 
present generation from imposing undue liabilities upon its successor, 
but without leaving very good assets, works from which 
will derive much benefit except the expense more less recon- 
struction. this plan the works never become free from debt, but 
they are maintained good order, their value may equal the 
bonded liability. This condition essential solvency, and ac- 
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cordingly the lowest limit the financial scale which the works 
should allowed fall. 

somewhat safer plan follow the third one indicated above, 
which provision made not only for the renewal the perishable 
parts the works but also for the extinction the original cost 
these parts. The plant will thereby turned over posterity par- 
tially paid for and good condition, with the means for putting 
into such condition. the extent their capacity the works will 
then serve the future they did the past present, and there- 
fore proper that the future should bear least the cost the per- 
manent portions, well the subsequent renewals. The burden 
thus divided between two more generations, each paying 
able share the total original cost; and the same time, some con- 
sideration expressed for the greater expenditures the future, which 
will assuredly come with increase population and the constant de- 
mands for the improvement the general welfare. 

relation the life the perishable parts water-works 
system, little definite knowledge yet available. Pipes and their ap- 
purtenances may last for from twenty fifty years, according cir- 
cumstances, while steam boilers and pumping machinery may have 
renewed more frequently but general may assumed that 
with the changes rendered necessary growing city the gradual 
development residential into commercial districts, the costs in- 
volved maintaining proper standard efficiency for the works are 
practically equivalent renewal the perishable parts the plant 
every thirty years. The same period time has also been generally 
adopted the duration the sinking fund for liquidating the 
bonded debt the works; and until better statistics have been 


gathered, this limit may accordingly adopted for the maturity 


both funds. 

exhibit the English practice regard the repayment loans 
for the construction public works, may mentioned that out 
223 loans, amounting the aggregate nearly 000 000, made 
the Local Government Board various communities 1874, about 
61% both the number and the amount money was for period 
thirty years 5.8% the number and 15.5% the amount was for 
periods from thirty-one fifty-seven while the remainder 
both number and amount was for periods less than thirty years and 
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similarly 189?, out 122 loans sanctioned the same Board 
urban and rural sanitary districts, was for thirty years, 10.6% 
for from thirty-one fifty years, and for less than thirty 
years. Furthermore, out the 104 loans made the latter year for 
period fifty years, were specifically mentioned being for the 
purchase land, thus recognizing the principle that the payment 
the cost the permanent parts public improvements may fairly 
transmitted posterity some degree. 

the gradual formation fund series annual payments 
generally understood only vague manner outside financial 
circles, few words this subject may permitted. Each annual 
added the said payment principal every succeeding year, 
the interest for such year then being computed the sum. Com- 
pound interest thus had each the annual payments, and the 
sum these payments with accrued compound interest constitutes 
the fund. Expressed mathematical terms, the annual payment 
which must made during period years, and will invested 
ultimate principal sum found from the equation 


nual payment made during period thirty years and bearing com- 
pound interest 3%, must about one-fiftieth the ultimate 
required sum manner, compound interest could 
secured the annual payments, the amount each such payment 
would 1.872% the sum and compound interest were 
obtained, the annual payments would become 1.715% this sum. 
general, therefore, may said that the yearly charge against the 
works for the production fund sufficient pay off the original 
cost the perishable parts, renew them after period thirty 
years, should about such cost, and both items are consid- 
ered, the yearly charge should this cost. 

The foregoing analysis the problem thus leads the conclusion 
that the proper annual charges expenses municipal water- 
works system should embrace the interest the bonded debt for con- 
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struction, contribution thirty-year sinking and renewal fund for 
the perishable parts the plant alone, and the operating expenses, 
including ordinary repairs and betterments. All extensions and 
material improvements the system should regarded new con- 
struction work, paid for general but certain per- 
centage such cost, sufficient furnish the amount necessary for 
renewal, aforesaid, should charged the works, since may 
fairly presumed that corresponding revenue will derived from 
such extensions. the other hand, the works should not 
charged with interest past cash payments for extensions, for 
sinking fund for the same, for profit. 

Revenue.—Having considered the proper yearly charges expenses 
municipal water-works, and knowing that the system should have 
revenue equal amount such expenses, next becomes im- 
portance ascertain how this revenue should obtained. Obviously 
the entire sum must paid the citizens, either assessment 
upon all taxable property, assessment upon the real estate 
alone which served, direct charge for the quantity water 
actually presumably used the premises each consumer, 
combination these charges. The latter method commonly 
adopted, inasmuch considerable percentage the water 
for great variety general public purposes, and its value should ac- 
cordingly paid uniformly distributed charge upon all taxable 
property. addition this sum, however, certain proportion 
the total yearly cost should also paid general taxation, since 
large share the expense construction and maintenance due 
the necessary enlargement the capacity the pipes, reservoirs, 
pumping machinery, etc., for the suppression fires and provide 
for the future growth the community. 

regard the proportion the total yearly cost which should 
paid general taxation account the initial enlargement 
the works for fire, public and future purposes, much diversity 
opinion exists. Some contend that this charge should borne entirely 
the present consumers, while others claim that should paid 
assessment upon all taxable property, order make the water 
rates low possible. the latter class advocates sharp dis- 
tinction made between taxpayers and water consumers, or, may 
otherwise expressed, between the taxable property community 
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and the individuals, corporations civic departments which consume 
the water; and they insist that inasmuch the annual cost was 
incurred for the general public benefit, instead for individuals, all 
taxable property should assessed therefor uniformly, exactly 
the case the public school, fire and police services. This argument 
very strong one, and appears have been generally recognized 
one form another, such the payment rental for fire 
hydrants private water supply companies, the payment por- 
tion the yearly interest account where the works are owned the 
community. may therefore assumed that public opinion gen- 
erally favor the proposition that some part the yearly cost 
the works should paid uniform assessment upon all taxable 
property. 

obvious that the provision for adequate fire protection and 
future growth the community materially increases the cost con- 
struction over that which would required furnish only the quan- 
tity water needed for domestic and manufacturing purposes. While 
the aggregate amount water used per year for suppressing fires 
may but small percentage the total supply, yet must 


delivered large volume during short periods time and 


causing appreciable interference with all other uses. consequence, 
nearly every part the works must have considerably greater capacity 
than required for the service individual consumers alone; and the 
same manifestly true when provision made for future growth. 
number estimates the increased cost construction afford fire 
protection alone have been made several experienced engineers, 
from which appears that such increase least that over 
one-third the entire cost expended for meeting this requirement; 
and may also added that recent analysis the cost the works 
with which the author connected has led practically the same 
conclusion. 

With reference the provision for future growth the commu- 
nity, the proportional costs construction vary from year year, 
the expectations increase are being realized. Ordinarily, the main 
features the water-works large city are designed reqnire 
enlargement for period from twenty forty years, during 
which time the population will probably doubled. this 
provision may, general, taken fully 30% the total original 
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expense, about the same for the fire protection; and was in- 
curred essentially with the purpose attracting other people 
become permanent residents the city and increase its wealth, the 
investment partakes the nature public speculation. this view 
the case, proper that the yearly cost such investment should 
borne, part, least, the entire taxable property. the 
increase population, however, the yearly consumption water 
gradually becomes larger, and the price based the quantity 
used, the annual contribution the necessary revenue from general 
taxation will gradually diminish, and will cease entirely this respect 
after the original provision for future growth exhausted. 

opposition this method securing portion the revenue, 
may urged that the entire yearly cost the said provision should 
included the water rents, the ground that the taxable property 
the community sufficiently burdened with the other charges pre- 
viously mentioned. this plan were adopted, the rates for the use 
the water would necessarily very high the outset, but might 
reduced from year year the consumption increases. Such 
policy is, however, generally regarded unwise commercial cir- 
cles, since great stress laid upon low and water rates, 
whereby strong inducement offered the establishment new 
industrial enterprises, which will cause more rapid increase the 
wealth the city than can possibly ensue from the slower growth 
the residential population alone. When argued such circles 
that somewhat higher general tax rate must make the deficiency 
revenue which results from low price for the water, the answer 
promptly given that moderate addition the general taxes 
widely distributed practically inappreciable the great ma- 
jority taxpayers, and that the increase the value real estate, 
due the presence such industries the community, abundantly 
compensates the owners thereof for their slightly higher taxation; 
whereas, the same amount were added the water rents, the 
burden would fall heavily upon the proprietors industrial estab- 
lishments, whose enterprise the prosperity the public princi- 
pally dependent. 

There is, however, another excellent reason for making division 
the financial burden between persons and property which not 
often considered. This the average annual saving the amount 
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fire insurance premiums paid the property-owners, after the intro- 
duction efficient system water-works, over that which would 
required the city had public water supply, and the loss 
fires never fully compensated the insurance, there also the aver- 
age annual saving such uncompensated loss the community 
consequence the operation the water-works. Even very super- 
ficial investigation the statistics relating insurance and fire losses 
large cities brings light the fact that these two savings are 
great magnitude, and close analysis demonstrates that they are often 
larger than the annual interest charges the entire cost the works. 
Manifestly the benefit thus gained applies mainly property, al- 
though some advantage also results persons reason the greater 
chance for continuous employment city where fires are quickly 
suppressed. 

These considerations also lead the further fact that the require- 
ments modern civilization render the development large city 
and the resulting great increase the value real estate impossible 
without adequate system water supply fire protection. 
nearly all cases, the appreciation the value such property soon 
after the introduction water-works becomes much larger than the 
the plant, and its market price continues advance steadily 
with the subsequent growth population. This rise value and 
the reduction rates insurance and fire loss are clearly benefits 
which accrue only property, opposed persons water con- 
sumers, and therefore follows that equitable division the 
yearly charges should made between these two elements. 

While much more might said upon the question, seems 
generally conceded that the water rates large city should 
low possible, and that considerable proportion the annual ex- 
penses the works should paid general taxation. From the fore- 
going has been shown that, average, fully one-third yearly 
interest the bonded debt for public water supply incurred for 
fire protection, and about the same amount for the provision for future 
growth. The whole the former and perhaps about one-half the 
latter should fairly paid general taxation, and addition 
thereto compensation should also allowed the established rates for 
the water which used for general public purposes; the remainder 
the revenue required pay the annual expenses may then obtained 


a 

1 

é 

{ 


KUICHLING WATER-WORKS FINANCIERING. 211 


charges for the use the water all classes private consumers. 
Under such conditions, and with the understanding that the interest 
account includes adequate sum for sinking fund and depreciation, 
the works may regarded conducted proper business princi- 
ples, without discrimination favor either taxpayer consumer, 

Application Particular foregoing principles will now 
applied the case inland manufacturing city 100 000 in- 
habitants, using the average 000 000 galls. water per day, and 
having gravity conduit with capacity 000 000 galls. per day, 
costing $600 000; distributing reservoir 000 000 galls. capacity, 
costing $150 000; efficient distributing system 150 miles pipe, 
ranging from ins. diameter, costing 600 000; and costs 
administration, land, damages, during construction $650 000; 
thus making total original cost 000, all which bonded 
debt bearing interest. will further assumed that the cost 
the perishable parts the plant $800 000; that the probable life 
these parts thirty years, and that this amount the total debt not 
only extinguished annual payment into sinking fund, 
but also hand for renewing such parts the end the 
time also that the yearly operating expenses, including minor 
repairs, are $50 000. 

was pointed ovt previously, the annual contribution thirty- 
year sinking fund about the amount which accumu- 
lated; and since this case both sinking and renewal fund, each 
the sum $800 000, are provided, the yearly charges therefor will 
accordingly this amount, $32000. Adding the interest 
the bonds and the operating expenses, aforesaid, the total yearly 
expense account will thus $232 000. The question now 
the proportion this sum which should borne general taxation, 
being assumed that the water supplied consumers without 
profit, and that the continued prosperity the community depends 


upon equitable division the annual expense between taxpayers 
and water consumers. 


From the given conditions, may readily taken for granted, 
without further analysis, that fully one-third the bonded debt was 
here incurred for fire protection, and another third allowing for the 
future growth the city. The interest the former sum and about 
one-half that the latter should properly paid general 
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taxation, the amount thus raised being $75 000. this should also 
added some proportion the annual operating expenses, since 
the costs maintenance are manifestly greater with pipes large 
diameter than with small ones, and much expense involved the 
care fire hydrants winter. reasonable estimate such pro- 
portion about one-fifth, that $10 000 more would obtained 
general tax this account. Furthermore, the water which used 
for various public purposes, such sprinkling and cleaning streets, 
flushing sewers, extinguishing fires, constructing new public works, 
supplying drinking and ornamental fountains, and serving municipal 
buildings, schools, hospitals, asylums, etc., should also paid for 
general taxation substantially the same rate charged private 
consumers. 

the case under consideration, probable that fully 10% the 
gross suppiy will used for the public purposes mentioned, which 
event the quantity will amount about 300 000 000 galls. per year. 
will seen subsequently, the cost the water about cents per 
1000 galls., that the value the quantity mentioned becomes $15 000 
per year. Finally, there the proportional part the annual con- 
tribution $32 000 the aforesaid sinking and renewal fund, which 
should paid general tax; and may assumed that not less 
than one-third this account relates general public purposes, such 
part should accordingly about The total yearly amount 
raised general tax is, therefore, follows: 


For interest proportional part bonded debt 
incurred for fire and future purposes............ $75 000 
For proportional part annual operating expenses. 10000 
For value water used for general public purposes. 000 
For proportional part annual contribution 
sinking and renewal 000 


The total annual expenses, however, were found $232 000; 
hence, obtained general taxation, the remainder, 
$121 000, should secured from the private consumers, and the ques- 
tion the proper charge for the water meter measurementis reached. 
stated the outset, the average daily consumption the city 
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000 000 galls., which certain percentage lost leakage the 
pipe distributing system and its appurtenances. For the present, 
may assumed that such leakage the average rate 000 galls. 
per mile pipe per day, thus giving loss 150 miles 450 000 
galls. per day, the gross consumption. There 
also certain loss due under-registration meters for which 
allowance must made, and great error will probably made 
the same taken the gross consumption, being assumed 
that all service pipes are metered. The total loss these two causes 
is, therefore, 10%, thus leaving 200 000 galls. per day, 628 000 000 
galls. per year, available for public and private use; and the sum 
$121 000 obtained the sale this quantity water, the 
cost price accordingly becomes about 4.6 cents per 1000 galls. 
provide for other contingencies loss and errors the various esti- 
mated quantities, such cost price may considered least cents 
this case. 

Fire Streams and Leakage. connection with the foregoing finan- 
cial questions, also becomes interest investigate somewhat 
more definitely the demands which are made upon the water-works 
system for fire purposes, and the losses leakage from the distribut- 
ing pipes and their appurtenances. The most recent discussions 
these two subjects with which the author acquainted are contained 
respectively the valuable paper* Protection City 
against Fire,” John Freeman, Am. Soc. E., and the 
equally valuable paper} the and Waste Water,” 
Dexter Brackett, Am. Soc. the former, Mr. Freeman 
gives his own estimate the number fire streams which may 
required simultaneously American cities various magnitude, 
together with similar estimates Messrs. Herbert Shedd and John 
Fanning, Members Am. Soc. C.E. These estimates are all tabular 
form, and may combined the next page, being understood 
that the streams will each discharge from 250 200 galls. per minute, 
and that this number refers use upon large fires the commercial 
and manufacturing districts. 

The fifth column the following table contains the esti- 
mate the probable greatest number such streams that may 


Journal the New England Water-Works Association, Vol. vii. 
+See Transactions, Vol. xxxiv, 185. 
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SIMULTANEOUSLY AMERICAN CITIES MAGNITUDES. 


STREAMS REQUIRED SIMULTANEOUSLY. 


Population community. 


Freeman. Shedd. Fanning. Kuichling. 


required, deduced from the replies recent inquiry addressed 
him the fire department chiefs about fifty American cities. For 
more easy comparison, this table represented graphically Fig. 
may also remarked that rare disasters, like the great conflagrations 
Chicago, Boston, Lynn, etc., are not considered any these 


SHOWING RELATION BETWEEN 

NUMBER INHABITANTS AND NUMBER 

STREAMS AMERICAN CITIES. 

100 120 140 160 180 200 


NUMBER 


F THOUSAND INHABITANTS. (2) 


estimates, the local fire departments are usually unable manage 
much larger number streams without help from neighboring com- 
munities. 

determine conveniently the ratio which the total delivering 
capacity the distributing system should bear the quantity 
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required for ordinary purpos& alone, the relation between the number 
inhabitants the city and the required number fire streams, 
well the ordinary consumption water, should expressed 
analytically. For the former, the author has deduced from the pre- 
ceding table the following expressions, which denotes the required 
number streams and the number thousand inhabitants: 


For Freeman’s data: (1) 


while for the average ordinary consumption water, expressed gal- 
lons per head and day, Mr. Coffin’s formula, given his paper 
previously cited. may taken: 
glance this table the diagram shows that the author’s esti- 
mates yare generally intermediate between the greatest values given 
Mr. Freeman and those given Messrs. Shedd and Fanning; and 
the corresponding expression (4) simple form, may used 
conveniently combination with (5), after reducing both discharge 
gallons per minute. For this purpose will assumed that each 
fire stream delivers 250 galls. per minute, and that dealing with the 
quantity required for ordinary consumption, the maximum rate such 
consumption during the business hours the day should considered 
about 1.5 times the average, and hence the total capacity the main 
distributing system for given number, thousand inhabitants, 
pressed gallons per minute, should be: 


250 (2.8 1,14 
while the capacity required for ordinary consumption alone is: 


and that for fire alone is: 


tr 
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The ratio the total capacity th® quantity needed for ordinary 
purposes thus found 


and inasmuch the required deliveries and are proportional 
the squares the respective diameters and the following values 


the ratios and are accordingly obtained for differ- 
1 1 


ent values populations different magnitude. 


1 
1.54 1.30 1.25 1.22 1.20 


The cost per lineal foot the usual cast-iron distributing pipes 
laid place, however, may general expressed the formula, 
which the exponent unity for the smaller sizes 
diameter about ins., while for larger sizes becomes 
about 1.4; hence allowance must made for this fact computing 
the relative cost the system when provision made for fire 
purposes. therefore seen this general method analysis that 
the estimate one-third the original cost the works fér fire pro- 
tection not excessive for cities from 100 000 300 000 inhabitants. 

With regard the invisible undiscoverable leakage from the 
distributing system and its appurtenances, such fire hydrants, stop- 
and the street cocks the service pipes, little information 
yet available, especially the case large cities. the papers 
previously cited, both Mr. Brackett and Mr. Coffin have given some 
interesting data about the quantity water not accounted for the 
extensively metered towns Yonkers, Y., Milton, Newton, Welles- 
ley and Fall River, Mass., and Woonsocket, and have shown 
that such quantity ranges from 30% 50% the whole supply. 
appears, however, that some public uses water and the slip 
under-registration the meters were not included the estimates, 
that the entire loss these cases cannot fairly attributed leak- 
age. Berlin, the other hand, the water-works authorities claim 
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that only about 23% the supply lost leakage, and the question 
naturally arises why such loss should large American cities 
and little the German capital. 

examination different elements the problem, however, 
leads the conclusion that entirely improper measure the 
leakage percentage the supply. The quantity water pass- 
ing through leaky pipe bears relation whatever the loss, and 
the latter depends only the size and number the orifices and 
the pressure. Thus pipe from which draft made, the leak- 
age 100% the discharge; whereas with draft, the same loss 
may become only small fraction per cent. more rational 
method expressing leakage state the quantity lost terms 
some unit length and time, such gallons per mile per day; and 
when this done, many apparent anomalies will probably shrink 
small proportions. 

should understood that the leakage here referred limited 
that which does not show the surface the ground, and the indi- 
vidual components which cannot detected the most careful 
inspection. wilful waste the part consumers and 
breakage pipes distinctly excluded from present consideration, 
since the former may corrected the use meters, and the escape 
comparatively large quantity water single point generally 
renders itself manifest after short time. The inquiry may therefore 
the loss due the sweating slight dripping the 
pipe joints, valves fire hydrants, stuffing-boxes stop-valves, 
badly ground taps and curb cocks, and defective joints service 
pipes. 

From close observation thousands water pipe joints and fix- 
tures various localities, both when first laid and after having been 
use for years, the author has reached the conclusion that discharge 
one drop per second from each joint, five drops from each hydrant 
and stop-valve, and three drops from each service pipe, including tap 
and curb cock, represents fair measure the average undiscoverable 
leakage well-constructed distributing system. the size 
drop water, however, depends upon the form and magnitude the 
surface from which falls, number experiments were made 
the author determine the weight and volume one hundred drops 
falling from cast-iron surface similar that pipe socket, from 
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which was found that one such drop per second equivalent 
about galls. per day. this basis, and with the assumption that 
the average there are 504 pipe joints, hydrants, stop-valves 
and 100 service pipes per mile distributing pipe, the leakage will 
amount 742 galls. per mile per day, round figures, say from 
500 000 galls. per mile per day. 

comparing these figures and the observed losses the several 
places mentioned the papers Messrs. Brackett and Coffin, should 
noticed that all the cases, more less unmeasured water was 
used for public purposes, and account was taken the under- 
registration the meters; furthermore, there appears much un- 
certainty the actual delivery into the distributing pipes, owing 
the variable allowance made for slip the pumps. Considering 
that with the exception Berlin and Fall River, most the cities are 
small, and that the unmeasured amounts used for public purposes 
may easily relatively large, may assumed that the 
given total delivery, about 4.5 galls. per inhabitant per day, thus 
consumed; and most meters failed record the entire quantity 
water passing through them, especially for small discharges such 
occur from defective house fittings, will probably fair assume 
that more attributable under-registration. These two items 
may also include the possible error the allowance for pump slip. 
For convenience examination, the essential data may now ar- 
ranged the table the next page, the last column which con- 
tains the computed leakage. 

the case Berlin, has been assumed the table that only 
about 2.5% the total delivery lost leakage from the distributing 
pipes and appurtenances, not because there any good proof that 
slight leakage exists that city, but rather indicate the author’s 
lowest estimate such loss large system, which has been use 
for many years, but maintained the best possible condition. The 
claim that only 2.5% the entire output the works cannot 
accounted for, and that this also includes under-registration the 
meters, appears entirely unjustifiable the author, since large quan- 
tities water are used Berlin for public purposes, which must 
necessarily estimated somewhat coarse lines. those who are 
familiar with the details municipal water-works, such close 
balancing the accounts cannot suspicious. 
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TOGETHER WITH LEAKAGE FROM DISTRIBUTING 
AND APPURTENANCES. 


5 
ing for pub-| 
(Qo) Soo ae 
=| =3 
Z ery. & 
Yonkers, 38.5 616 436 $14 336 
Berlin, Germany ..........| 1889. 000 800 +534 000 


Author’s general estimate.|...... 


With reference the leakage the other cities, especially Yon- 
kers, Fall River and Woonsocket, proper state that the large 
figures exhibited the last two columns the foregoing table are 
purely tentative, and that closer examination the actual con- 
ditions will doubtless reveal far better general state the works 
than might inferred from the submitted analysis. The results, 
however, are instructive, far they point the exercise the 
utmost care, not only the original construction and maintenance 


extensive distributing system, but also accounting for the water 
delivered therein. 


Average for six months from March 1st September 1st, exclusive amount used 
for street watering, fountains, etc., for which definite estimate given. 


Least probable quantity estimated author, being about 244% total delivery. 


quantities are regarded highly excessive, and are doubtless due errors 
the premises. 
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SOCIETY AFFAIRS. 


CONTENTS: 


Minutes Meetings 
the Society, May and 19th, 
the Board Direction, May 4th, 


Announcements: 
List Members, Additions, Changes and 
MINUTES 


THE SOCIETY. 


May meeting was called order 20.20 o’clock, 
Vice-President William Hutton the chair; Charles Warren Hunt, 
Secretary, and present, also, members and guests. 


The minutes the meetings April 7th and 21st, 1897, were ap- 
proved printed Proceedings for April, 1897. 


paper entitled Asphalt and Asphalt Pavements was presented 
George Tillson, Am. Soc. E., and discussed Messrs. 
Lesley, Edward North, Evans and George Tillson. 
Correspondence the subject from Messrs. Cappelen and 
Marshall Morris was presented the Secretary. 


No. 
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MINUTES MEETINGS. [Society 


Ballots were canvassed and the following candidates declared 
elected: 


MEMBERS. 


JoHN BRACKENRIDGE, Brooklyn, 
Hovas, New York City. 
Marvin, Lawrence, Kan. 


MEMBERS. 


WESTERN St. Louis, Mo. 
Lewis Philadelphia, Pa. 
JoEL East Berlin, Conn. 


The Secretary announced the election May 4th, 1897, the 
Board Direction the following candidates: 


Henry Lorp Norton, Merrick, Mass, 
ANDERSON New York City. 


JUNIORS. 


Evans, New York City. 


Adjourned. 


May 19th, 1897.—The meeting was called order 20.20 
Vice-President William Hutton the chair; Charles Warren Hunt, 
Secretary, and present, also, members and guests. 

paper Kuichling, Am. Soe. E., entitled The Finan- 
cial Management Water-Works,” was presented the Secretary, 
together with correspondence the subject from Messrs. 
Hawley, Freeman Coffin and Wynkoop Kiersted. The paper was 
discussed Messrs. Rudolph Hering, James Owen, John Ward, 
Henry Goldmark and Tribus, 


Adjourned, 
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ANNOUNCEMENTS. 


THE BOARD DIRECTION. 


April members present. 


Authority was given for selling the house the Society, East 
Twenty-third Street, for $60 000, the Society have the privilege 
occupying the premises until its new house completed. 


Adjourned. 


May 4th, members present. 

Special Committee report The Proper Manipulation 
Tests Cement,” was appointed. 

The Secretary reported the execution contract for the sale 
the house the Society, No. 127 East Twenty-third Street. 

The President was authorized appoint committee award the 
Collingwood Prize for Juniors. 

Proposed changes the rules governing the award the Norman 
Medal, Rowland and Collingwood Prizes were considered. 

Messrs. Julius Adams, George Greene, Henry Flad, Joseph 
Davis and Fteley were appointed Committee prepare 
memoir the late William Worthen, Past-President Am. Soc. 

Messrs. Chanute, Rudolph Fink and Prout were appointed 
Committee prepair memoir the late Albert Fink, Past-Presi- 

Applications were considered and other routine business transacted. 

Two candidates were elected Associates and four Juniors. 


Adjourned. 
ANNOUNCEMENTS. 


ANNUAL CONVENTION. 


The Twenty-ninth Annual Convention will held Quebec. 
The headquarters the Society will the Fontenac, 
and the first session will held the morning June 30th, the 
Convention continuing through July and 2d. The following 
papers will presented: 

Relation Tensile Strength Composition Structural 

Power Plant, Pipe Line and Dam the Pioneer Electric 


Power Company Ogden, Utah,” Henry Goldmark, Am. Soc. 
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These papers are printed elsewhere this number Proceedings. 
the Business Meeting held during the Convention number 
amendments the Constitution will presented. 


MEETING. 


Wednesday, June 2d, 1897, regular meeting will 
held, which paper Clarke, Am. Soc. E., entitled, 
Distortion Riveted Pipe Back-Filling,” will presented. 
printed this number Proceedings. 


DISCUSSIONS. 


Discussion the paper Wynkoop Kiersted, Am. E., 
entitled Valuation Water-Works which was presented 
the meeting April 21st, 1897, will closed June 1897. 

Discussion the paper George Tillson, Am. E., 
entitled Asphalt and Asphalt Pavements,” which was presented 
the meeting May 5th, 1897, will closed June 15th, 1897. 
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LIST MEMBERS. 


ADDITIONS. 


MEMBERS. 

BRACKENRIDGE, JOHN Brooklyn 
Heights Co., 168 

Montague Brook- 

SAMUEL GAYLORD............ 148 Milton St., 
Brooklyn, 


neering, and Dean 
the School Engi- 
neering the Oniver- 
sity Kansas, Law- 
rence, 
GILBERT..........Eng. and. Supt. Carib- 
bean Manganese Co., 
Colon, 
Colombia...... 


ASSOCIATE MEMBERS. 


Jun. 


Place, St. 
Assoc. 


Louis, Mo. 
Philadelphia, Pa..... 


Lucas 


Jun. 


Assoc. 


York City. 


Conn..... Assoc. 


JUNIORS. 


Evans, ........ West 136th St., New 


Co., Athens, Pa....... 


Date 
Membership. 


May 
May 
Mar. 


May 
May 


May 


Feb. 


1897 


1897 
1897 
1888 
1897 


1897 
1897 


1891 
1897 


1897 


1890 


April 1897 


April 1897 


Dec. 


1893 


May 1897 


May 1897 


May 1897 


April 1897 
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CHANGES AND CORRECTIONS. 


MEMBERS. 


lausberger Weg 23, Ger- 
many. 


....Bardwell, Ky. 


598 George St., New Haven, Conn. 
Nassau St., New York City. 


Brown, CHARLES CARROLL .......... 
FRANK 
Epwarp BENJAMIN...... 


Eckert, EDWARD WILLIAM........... 
JAMES 
CHARLES HALLETT 


Cant 
Harrop, 


HERING, RUDOLPH....... 
FLETCHER 


Maxson, Oscar 


FRANK 


Francis 


SAMUEL CLARENCE 


KENNARD 


Engr., Bloomington, 


Chf. Engr., Ry., Napanee, On- 
tario, Canada. 


..716 Warren Ave., Chicago, 


Ry., Houston, Texas. 
452 West 153d St., New York City. 


Woodbridge Bldg., 100 William St., 


New York City. 

West 77th New York City. 

Gen. Supt. Maintenance 23d and 24th 
Wards, Third Ave. and 177th St., 
New York City. 

318 William St., Elmira, 

Chf. Engr., Drainage Commission 
New Orleans, Room 22, City Hall, New 
Orleans, La. 

100 William St., New York City. 

Box 123, Santiago, Chili, 

West 73d St., New York City. 

St. Paul Bldg., 220 Broadway, New 
York City. 

Pres. Florida Engineering Co., St. Au- 
gustine, Fla. 

Engr., N., Puget Sound 
Naval Station, Bremerton, Wash. 


..The Osborn Co., Civil Engrs., Osborn 


Bldg., Prospect and Huron Sts., 
Cleveland, Ohio. 


Cons. Engr. Govt., for Railways, 


Madras, India. 

Engr. Regulating, Grading and Paving, 
Dept. Street Impts., 23d and 24th 
Wards, Third Ave. and 177th St.. 
New York City. 


1668 Bowling Green Bldg., Broad- 


way, New York City. 


Affa 
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Consulting Engineer, Providence, 
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ADDITIONS LIBRARY AND MUSEUM. 


ASSOCIATE 


City. 

.........201 West 106th St., New York City. 

116 West 41st St., New York City. 

McKean, 12, Krugersdorp, South African 
Republic. 


PEMBERTON 


-Room 12, German Ins. Bldg., Buffalo, 


Ernest Engineering News, St. Paul Bldg., 


New York City. 


South Broadway, St. Louis, Mo. 


JUNIORS. 


WERNER. ..... Broadway, New York City. 
GREEN, William St., New York City. 
CREIGHTON St., Waltham, Mass. 


FREDERIC ARNOLD 


Mason, GEorGE 
PENFIELD, WALTER GRANT. 


Harvey. 


Gustav 


ing Co., 604 Bowling Green 
Broadway, New York City. 


Civ. Eng. University, 


University Heights, New York City. 


...389 Edgewood Ave., New Haven, Conn. 
Lock Box 304, Buena Vista, Va. 
Bdge. Engr. and Draftsman,Const. Dept. 


Street Impts., 23d and 24th Wards, 
632 West End Ave., New York 


....39 Cortlandt St., New York City. 


ADDITIONS 


LIBRARY AND MUSEUM. 


From Adams, London, Eng.: 

Sewer Flushing Diagrams; Showing 
how far the Discharge from Flush 
Tank will give Self-Cleansing Vel- 
ocity. 

From Perey Allen, Sydney, W.: 
over the Murray Swan 
ili. 
From Board Railroad Commissioners, 
Albany, Y.: 

Fourteenth Annual Report for the Fis- 

eal year ending June 30th, 1896. 


From Board Trustees the Sanitary 
District Chicago, Chicago, 
Proceedings, March 9th and 10th, 
17th, 5th, and 1897, 


From Boston Society Civil Engineers, 
Boston, Mass.: 
The Library and the System Cata- 
loguing. Report the Committee 
the Library, March 17th, 1897. 
From George Bowers, Lowell, Mass.: 
Twenty-fourth Annual Report the 
Lowell Water Board for 1896. 
From California State Mining Bureau, Sac- 
ramento, Cal.: 
Oil and Gas Yielding Formations 
Los Angeles, Ventura, and Santa Bar- 
bara Counties, Part 
From Engineering Association New 
South Wales, Sydney, N.S. 
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From Engineers’ Club St. Louis, St. 
Louis, Mo.: 
Bulletin, January, 1897, with List 
Members. 


From Fteley, New York, Y.: 

Report the Passaic Valley Sewerage 
Commission upon the General System 
Sewage Disposal for the Valley 
the Passaic River and Prevention 
the Pollution thereof. 


From James Fuertes, New York, Y.: 

Some the Important Water Supplies 

Europe, Considered Mainly from 
Sanitary Standpoint. 


From Theodor Hoech, Washington, D.C,: 
Ausschuss 
Ueberschwemmungsgefahr besonders 
ausgesetzten Flussgebieten. 


From Howard, New York, Y.: 
Advantages Good Pavements and 
Attractive Streets. 


From Institution Civil Engineers, Lon- 
don, 
List Members April 1st, 1897. 
Minutes Proceedings, Vol. CXXVII. 


From Wellington Lee, Hillburn, Y.: 
Switches and Frogs, Ramapo Iron 
Works. 


From Massachusetts State Board 
Health, Boston, Mass 
Report the State Board Health 
upon the Sanitary Condition the 
eponset Meadows, the Towns 
Canton, Sharon, Norwood, Dedham, 
Milton and Hyde Park. 


From Charles Mayne, Shanghai, China: 
the Municipal Council 
Shanghai for the year ended 
December, 1896. 


Metropolitan Water Board, Boston, 
ass.: 
Second Annual Report, January 1897. 


From New York Meteorological Observa- 
Central Park, Y.: 
Meteorological Report for 1897. 


From Passaic Valley Sewerage Commis- 
sion, Newark, J.: 

Report upon the General System 
Sewerage Disposal for the Valley 
the Passaic River and Prevention 
the thereof, February, 
1897. 

From Patent Office, London, Eng.: 

Abridgments Specifications Pat- 
ents for Inventions, Heating, Hy- 
draulic Machinery and Apparatus; 
Roads and Ways; Rotary Engines, 
Pumps, Signaling and Indicat- 
ing Signals; Medicine, Surgery 
and Dentistry; Table Articles and 
Appliances; Trunks, Portmanteaus, 
Hand and Like Traveling Bags, etc. 


Public Works Department, Calcutta, 
ndia: 
Administration Report the Railways 
India for 1895-96. 


School Practical Science, Toronto, 
an.: 
Papers read before the Engineering 
Society. 
From Herbert Shedd, Providence, I.: 
Annual Report the City Engineer 
the City Providence for the 
year 1896. 


From Department Agriculture. 
Division Forestry: 

Summary Mechanical Tests 

-two Species American 
From Department State: 

Review the World’s 
troductory Commercial Relations 
the United States with Foreign 
Countries during the years 1895-1896. 

From Geological Survey: 

Thirty Maps the Survey. 

From Navy Department: 

Register the Commissionéd and 
Warrant Officers the Navy the 
United States and the Marine 
Corps January 1897. Notes 
Naval Progress, January, 1897. 


From War Department Chief En- 
gineers: 

Seventeen Specifications for the Im- 
rovement Certain Rivers and 
Annual Report the Sec- 

retary War for the year 1896. 


From University the State New York, 
Albany, Y.: 
State Library Bulletin, Legislation No. 
March, 1897. State Finance Statis- 
tics, 1890 and 1895. 


From Western Society Engineers, Chi- 
cago, 
Constitution, By-Laws and List 
Members, June, 1896. 


From Worcester, Secretary, New 
York, Y.: 

Twenty-seventh Annual Report the 
Lake Shore, and Michigan Southern 
Railway Company, 1896. Report 
the Michigan Central Railroad Com- 
pany for the year ending December 


From Chas. Wright, Wilmington, 
and Chas. Wing, Stamford University, 
California: 

Manual Bridge Drafting. 

From Chas. Wing, Stamford University, 
California: 

Freehand Lettering for Working Draw- 
ings. 
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The Riveted Pipe Back-Filling. 
The Relation Tensile Strength Composition Structural Steel. 
Recent Tests Bridge Members. 
The Line and Dam the Pioneer Electric Power 
en, Uta 


THE DISTORTION RIVETED PIPE BACK- 
FILLING. 


PRESENTED JUNE 1897. 


During the years 1893 and 1894 there was constructed the Water 
Committee the City Portland, Ore., and under the immediate 
supervision the author principal assistant engineer, conduit 
miles length, for the purpose bringing, for the supply the 
city, the waters Bull Run River, beautiful mountain stream 
having its source few miles distant from the base Mt. Hood. 

For miles the distance the conduit consists riveted steel 
the several sections which are 33, and ins. diameter. 

papers are issued before the date set for presentation and 


Correspondence invited from those who cannot present the may 


sent mail the Secretary. The papers with discussion full will published 
volumes Transactions. 
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For the 42-in. pipe the plate varied thickness from No. G., 
0.22 The 33-in. and 35-in. sections were made 

The specifications for the manufacture the plate called for steel 
having tensile strength 000 000 Ibs. per square inch, with 
elastic limit 000 per square inch, and capable being 
bent 180° when cold and hammered down flat without sign fracture. 
The record tests made during the process manufacture shows 
that the plate was fully the standard for tensile strength and 
elasticity. The pipe trench was excavated chiefly clayey soil, but 
few places cement-gravel and boulders were encountered. The 
average depth the trench was from ft., but for short distances 
the depth was sometimes great ft. 

January, 1894, while some the employees the contractors 
were work inside section the 35-in. pipe, they discovered that 
the top the pipe had been flattened, apparently the weight 
the earth covering. This having been brought the attention the 
author, once caused examination made, with view 
determining the extent the flattening the pipe and its probable 
cause. 

that time there had been laid miles 35-in. pipe and about 
mile 42-in. pipe No. plate. 

Measurements the inside diameter the pipe then laid were made 
various points, particularly where the trench had been the deepest, 
and was found that the crown the pipe had been flattened quite 
generally, the amount such flattening varying from in. maxi- 
mum ins. 

the greatest depression was not found uniformly the points 
where the pipe was buried the deepest, the conclusion seemed una- 
voidable that the earth had not been properly around the 
pipe when the back-filling the trench was being done. From this 
examination also appeared probable that the top the pipe had 
been flattened greater less degree throughout its entire length, 
and the question therefore arose once the effect, any, which 
this distortion might have upon the calking the seams. 

Having reported the chief engineer, Isaac Smith, Am. 
Soc. E., since deceased, the action that had far been taken and 


See Transactions, xxxvi, 197. 
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the discoveries resulting therefrom, immediately directed the 
author make series experiments with the view ascertaining 
the pipe had been injured any way the changes its shape 
which had been noticed. This step was taken order prepared 
for any possible claim which might arise the final settlement with 
the contractors. 

conducting these tests the design was reproduce nearly 
possible the conditions under which the pipe had far been laid,as 
depth trench, weight covering, etc. With this end view plank 
box was constructed ft. long, high, and having atopand bottom 
width correspond the average dimensions the trench, ft. 
the bottom and ft. the top (Fig. 1). this box was placed 
section the pipe ft. ins. 
long, the usual length the sec- 
tions they came from the shop. 
Each section consisted alternate 
large and small plates, six all. 
The box was then filled with coarse 
sand, weighing about lbs. per 
cubic foot. The sand was carefully 
packed around and over the pipe 
for distance ft. along its 
central portion, the pipe projecting 
about ft. each end the box. 

Test No. 1.—This was made with 


section the 33-in. pipe No. 


plate. The sand was carefully tamped height ft. above 
the top the pipe. The approximate weight was 460 lbs. per square 


foot. The vertical and horizontal diameters the inside the small 


courses were carefully measured the center and point ft. 
each side the center, ft. from each end the pipe. These 
measurements were taken before the pipe was covered, and again after 
had been standing covered for forty hours, when was found that 
the top the pipe had been depressed After removing the sand 
from the box, the pipe was again measured and found have regained 
its original form. 

Test No. 2.—The pipe used Test was covered with sand loosely 
piled depth ft. above the top the pipe. This load caused 
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depression The pipe was then covered depth 
ft., which depressed the top between and in. Upon removing the 
load, the pipe came back its original dimensions. 

Test No. 33-in. pipe used Tests was next braced 
the outside with timbers wedged against the sides the box. 
These timbers were placed the center and points about midway 
between the center and each end the pipe, and were wedged 
compress the sides the pipe slightly. Upon filling the box with 
loose sand depression the top the pipe was noticed, varying from 
showing that thorough tamping sand around the pipe 
made better support than the timber braces. Upon uncovering the 
pipe and removing the braces, the pipe regained its former vertical 
diameter within in. 

This concluded the tests the 33-in. pipe. The loads applied 
were equal the average weight the pipe covering the trench, 
and, upon removing them, the pipe practically regained its original 
form each instance. 

Test No. 4.—This was made with section 42-in. pipe, No. 
plate. This pipe was placed the box and covered with carefully 
tamped sand depth ft. After standing fifteen hours the 
measurements taken showed vertical compression varying from 
When unloaded the pipe regained its original form. 

Test No. 5.—For this test section 42-in. pipe No. plate was 
used. The sand was tamped solidly height ft. above the 
crown the pipe. The estimated weight was 420 lbs. per square foot. 
This caused depression the top varying from Upon 
removing the load, the pipe regained its former diameter. 

Test No. 6.—The same pipe used Test was then supported 
the sides timbers placed ft. centers and wedged against the sides 
the box. The pipe was next covered with sand, thoroughly tamped 
Test and addition some iron castings were distributed along 
the center the pipe top the sand, making total load 520 
Ibs. per square foot, equal that fill ft. above the top 
the pipe. This load depressed the top the pipe in. When the load 
and braces were removed, the pipe regained its former vertical dimen- 
sions, with variation in. one point only. 

Test No. 7.—In order show the effect more severe treatment, 
the section pipe used Test was again placed position, and 
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timber platform placed top and loaded with iron castings, the 
sides the pipe not being supported inany manner. load weighing 
600 lbs. was then applied, which caused maximum compression 
upon removing the load, the pipe regained its former vertical 
diameter within in. 

The pipe was then removed from the box and subjected in- 
ternal hydrostatic pressure 150 lbs. per square inch, but leaks 
appeared. 

Test No. 8.—The pipe used Test was again placed position 
without support for the sides, and the top was loaded with box filled 
with sand weighing 36000 lbs. After supporting this load for 
hours, measurements the vertical diameter showed compression 
ranging from ins. Removing the load, the pipe regained its 
former vertical diameter within in. 


Test No. 9.—The pipe used Test was covered with sand, thor- 
oughly tamped, depth ft. the top the pipe, and the 
sand saturated with water. This caused depression the top vary- 
ing from in., the pipe regaining its former dimensions upon re- 


moving the load. The pipe was again subjected 150 Ibs. per square 


inch hydrostatic pressure, but leaks appeared. 

Test No. 10.—As final test the pipe section used Tests 
inclusive, was again placed position, and means three jack 
screws, placed one the center and one ft. from each end, the pipe 
was compressed and ins. the several points. ar- 
rangement levers (Fig. 2), the pressure required produce this 
final test 150 lbs. per square inch hydrostatic pressure failed 
discover any leak the pipe. Measurements taken after pipe 


a 
4 j 
¢ 
{ 
q 
3 
| 
3 
> 
4 
q 


226 CLARKE DISTORTION RIVETED PIPE. [Papers. 


was removed from the hydrostatic press showed permanent set 
and ins. 

further tests the pipe were made, nor were they considered 
necessary, having been shown those already made that the con- 
ditions under which the pipe had been laid had not been injurious. 

The conclusion reached the time, the result the foregoing 
tests, was that some degree compression the pipe might 
expected with all sizes and weights plate use the line; that 
this compression could not entirely avoided without considerably 
increasing the cost the work and that this compression did exist, 
would not injure the pipe. 

When the work pipe laying was resumed the spring 1894, 
additional inspectors were employed, and the work back-filling was 
closely watched for the purpose securing strict compliance with 
the specifications, which provided that below the upper surface the 
pipe the earth must tamped layers not exceeding thickness. 

order have some further practical evidence the cost and 
effect properly doing the work back-filling, point the 42-in. 
pipe laid the previous year was selected where flattening the top 
varying from ins. was known exist. 

One hundred feet this pipe was then uncovered, the inside dia- 
meter the small courses being carefully measured, both before and 
after the earth was removed. The record shows that the pipe 
expanded vertically from ins. soon was uncovered. 

The earth from the trench, principally yellowish clay and sand, 
was then carefully tamped around and over the pipe. Below the top 
the pipe one man used tamping bar for each man with shovel. 
For the remainder the trench, one tamping bar was used three 
shovels. The cost back-filling for this short section was cents per 
cubic yard the original trench excavation. Measurements taken 
when the pipe had been covered again, showed vertical compression 
but during the process refilling and tamping. 

this connection mention may made point the 35-in. 
pipe where the flattening the top was found reach maximum 
ins. when measured February, 1894. During inspection the 
pipe line June, 1896, this section was measured again and the flat- 
tening was found from to2ins. The trench was excuvated 
sandy clay soil, the pipe covering ranging from ft. depth. 


| 
| 
| 


When the last measurement was taken, the pipe had been subjected 
hydraulic pressure per square inch for sixteen months. 

The foregoing notes are presented with the thought that possibly 
they may service some seeker after light upon the question 
the depth trench permissible for steel water pipe under certain con- 
ditions. Such information was not available the author the time 
the grades for the Bull Run pipe line were decided upon. one 
summit cut from ft. was required for distance ft. 
Under the circumstances was necessary that the trench should 
entirely refilled, and, order avoid excessive loading the pipe, 
expense 500 was incurred grading off the entire width 
the right-of-way road, that the pipe covering would not exceed 
maximum depth ft. This would not done again under similar 
circumstances. 


detailed statement measurements taken appears the follow- 
ing tables 


No. 
CENTER. END. 
Vert.| Hor. Vert.| Hor. Vert.| Hor. 
No. 
No. 


$27 


| 
‘4 
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No. 


Vert.| Hor. 


Pipe place, 414” 
Sand tamped around 
pipe, 544 ft. deep 


Sand tamped around 
pipe, 544 ft. deep 


No. 


Pipe unloaded, braced 

outside, ft. 

Sand tam around 

unloaded 

races removed.. 


No. 


800 iron placed 

ser 422” 


Pipe subjected hydrostatic pressure 150 Ibs. per square inch. leaks found. 


! | i 


Papers. 


Pipe place, unloaded. 
Box filled with sand, 
weight, Ibs. 
ides 


After standing hours 
Compression..... 
Pipe 


Pipe place, unloaded. 
tamped around 

saturated wit 
water ... 
Pipe unloaded......... 


SMALL 
PLATE END. 


Vert. Hor. 


Fr. 


i 


Pipe subjected hydrostatic pressure 150 per square inch. 


Estimated weights ap- 
lied means 
Pipe measured... 
Compression 
Pipe unloaded after 
OUTS 
Apparent set.......... 


CENTER. 


Hor. 


” 423" 


No. 10. 


414” 


453" 


CLARKE DISTORTION RIVETED PIPE. 


229 


Fr. FROM 
END. 


Vert. 


36%; 


40” 


1” 
41” 


41” 423” 


LARGE 


PLATE END. 


Vert.| Hor. 


412” 


40} 5” 


leaks found. 


883” 


453” 


Pipe subjected hydrostatic pressure 150 per square inch. leaks found. 


After removing from 


hydrostatic pressure. 
Permanent 


44 


897” 


392” 444” 


443" 454” 372,” 4533" 463” 87h" 
No. 
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AGAIN 
UNCOVERED 


Vert.| Hor. 


Station 
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any its publications. 


THE RELATION TENSILE STRENGTH COM- 
POSITION STRUCTURAL STEEL. 


PRESENTED THE ANNUAL CONVENTION, 1897. 


Rule.—To find the approximate tensile strength structural steel 
base 000 add 000 Ibs. for every carbon, and 
1000 Ibs. for every phosphorus, neglecting all other 
elements normal steels. Radical variations between calculated and 
actual strength indicate mixed steels, segregation, incorrect analyses, 
unusual treatment manufacture. 


The relation composition tensile strength steel has been mat- 
ter interest, speculation and investigation since the time that has 
been analyzed and tested. has long been known that steel about 
carbon, 100 carbon, generally called, possesses the greatest 
tensile strength, and that the carbon increases decreases from 
this point, there decrease tensile strength. This fact more 
interest than value the structural engineer, who cannot make use 
such hard steel this for tension members. has also been 
assumed that all other elements besides carbon entering into the com- 
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position steel gave more less strengthening effect; some were 
supposed slight, others great, and known the case 
manganese that radical changes take place the nature steel the 
percentage this element reaches certain amounts. 

Years experience have taught that carbon the most desirable 
element for giving strength steel; that definite results can pro- 
duced varying its amount, and that the gain strength due its 
increase accompanied with less loss other desirable properties 
than the case with any other hardener. All other elements occur- 
ring carbon steels may considered impurities antidotes. 

investigating the causes strength steel, one naturally looks 
first for the strength its base iron and once encounters 
unknown quantity. Pure iron can produced only the laboratory, 
and even there insufficient quantity and impossible condition for 
testing. The strength pure iron has, however, been estimated and 
calculated about 000 per square inch. 

The most notable investigations made late years into the 
strengthening effects the different elements occurring steel have 
been made Mr. Wm. Webster, and Campbell, Am. 
Soc. E., the order named. 

Mr. Webster’s investigations were made upon plates basic 
steel, and consisted assumptions subjected trial, and 
variously modified suit the conditions. believed that all ele- 
ments had strengthening effect upon steel, and constructed tables 
from which, knowing the carbon, phosphorus, manganese and sulphur 
content steel, its tensile strength could calculated. His tables 
fitted very well the steel upon which made his investigations, but 
have not proved satisfactory the case other steels. 

The later investigations Mr. Campbell are the most complete 
and scientific any that have yet been undertaken this line. 
With 163 tests made upon test bars known and uniform 
condition, arranged 272 groups similar conditions strength 
and composition, Mr. Campbell has, the method least squares, 
arrived the strengthening effect the various components 


Mr. Campbell’s work will found full his book The Manufacture and 
Properties Structural 

‘ables and the close the paper give one-fifth his tests, and compari- 
son between them and the strength the metal computed his formula and those 
Mr. Webster and the author. The same data for all the 272 groups were calculated 
the author, andare file the Library the Society; they show the same comparative 
relations between actual and calculated strengths the abridged tables. 
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Mr. Campbell’s conclusions are follows: 

First.—The strength pure iron, far can determined 
from the strength steel, about 000 000 per square 
inch. 

Second.—An increase carbon raises the tensile strength 
acid steel about 210 per square inch, and that basic steel 
about 950 lbs. 

Third.—An increase manganese has very little effect 
acid steel, unless the content exceeds but raises the strength 
basic steel about lbs. per square inch. 

Fourth.—An increase 0.019% phosphorus raises the tensile 
strength acid steel about 890 lbs. per square inch, and that 
basic steel about 050 

Fifth.—The following formulas will give the ultimate strength 
ordinary open-hearth steel pounds per square inch, the carbon, 
manganese and phosphorus being expressed units 0.001%, and 
value being given accordance with the conditions rolling 
and the thickness the piéce. 


Formula for Acid Steel: 


Formula for Basic Steel: 
430 carbon 8.5 mang. 105 phos. tensile strength. 


metals from which these data were derived were ordi- 
nary structural steels ranging from 0.02 carbon, and 
not expected that the formulas are applicable higher steels 
special alloys. 

Seventh.—A considerable difference may found between steels 
which apparently are the same composition, and which, far 
known, have been made under the same conditions. 

the case acid steel, increase manganese above 
0.6% will raise the tensile strength above the amount indicated 
the formula, the increment being quite marked when content 0.8 
exceeded. 

Ninth.—In steels containing from 0.3% carbon, the value 
the metalloids fully great with the lower steels, while the 
presence silicon such metal proportions greater than 
seems enhance the strengthening effect carbon. 
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Tenth.—In steels containing less than 0.25% carbon, the effect 
small proportions silicon upon the ultimate strength inap- 
preciable. 

ordinary proportions exerts appreciable 
influence upon the tensile strength. 

acid and basic steels containing less than 0.3% 
manganese give actual strength greater than shown the 
formula, and when this taken with the abnormal strength un- 
usually pure metal used certain tests,* indicated that oxide 
iron raises the ultimate strength. 

the present time the relation tensile strength composi- 
tion has been, the most, matter passing interest the engineer. 
test report showing carbon and 000 tensile strength for 
one test, and carbon and 000 lbs. for another might cause some 
wonderment the part the engineer who received it, but until 
recent times the chemist and his work has seldom been questioned. 

The formulas deduced Mr. Campbell offer check the 
analysis and the tensile test steel. prove more 
value the steel-maker than the engineer, for they can not re- 
tained the memory one having only occasional use for them, 
and their application report hundred tests would 
tedious operation. consideration the work previously done 
this line has led the author the adoption the rule given the 
head this paper for comparing analyses with tensile tests. 

This rule simple that few trials will permanently impress 
the memory. The operation may made mentally with great 
rapidity, and, far tried, equally applicable to.all kinds and 
makes steel. 


Manufacture and Properties Structural Table No. 131, Group 198. 
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TABLE No. STEEL. 


CUNNINGHAM. 


WEBSTER. 


CAMPBELL. 
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RECENT TESTS BRIDGE MEMBERS. 


PRESENTED THE ANNUAL CONVENTION, 1897. 


During the past two years the author has made number tension 
tests bridge members other than eye-bars. These tests, while not 
exhaustive, are channel outside the usual run, and believed 
that the results obtained furnish information kind likely 
general interest and value. The investigations are divided into six 
strength and value built-up tension members, the net area re- 
quired back pin holes plates having sheared and planed ends, 
the tensile strength single angles having ends riveted connec- 
tion plates, the strength steel which has been worked partly 
hot and partly cold. These different series will discussed regular 
order. 

Series 10.—These tests were made with the view 
ascertaining what extent the individual pieces built-up members 
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will act together while under tensile strain, the efficiency different 
styles webs lacing, and whether the results, compared with 
specimens, make better worse showing than those obtained from 
eye-bars. 

There are five designs and two tests each design, the detail draw- 
ings which are given End connections were designedly 
made strong enough insure rupture the body member, 
but attention called the eccentric attachment pin plates 
pieces and and the more direct attachment the others. 
members and the rivets are arranged that but one hole 
each angle need deducted order arrive the net section, but 
reducing the gross section each angle the area two holes, 
else requiring this area determined zigzag line passing 
through the nearest holes. The rivets used were diameter, 
holes were punched in. diameter and assumed in. diameter 
arriving the net section. The ends plates were simply 
sheared off. 

The material was soft basic open-hearth steel rolled Pencoyd for 
Tests and and the Carnegie Company for Tests 10. 
Pieces and were made and tested Pencoyd, the others Edge 
Moor. 

Table No. gives the results specimen tests cut from the material 
used the built-up members, the elastic limit having been determined 
the drop the beam and the elongation taken length ins. 


AND 


Tests 10. 


Angles. 


Angles. Plates. Average. 


600 Ibs. 250 Ibs. 
Ultimate Ibs. 500 Ibs. 300 Ibs. 800 Ibs. 


ilky. Silky. Silky. Silky. 


Table No. contains all data connection with the design 
members this series, the percentages being based areas obtained 
from assumed stresses follows: Tension, 000 bearing pins 
and rivets, 000 shearing rivets, 000 
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Pin THAN DIAMETER PIN 
Enbs OF Pin PLATES SHEARED. 


2 Angles 3"x 2"x 4/3" 


2 Angles 3°x 2°x 43” 


2 Angles 3°x 44, 43" 


2 Angles 2x 4543" 
716 


slat 


2 Angles 3°x 2"x 14° 43 


12 spaces-3=3'0" 
2 Angles 3"x 2"x v3" 


= 
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PERCENTAGE 
Net Area. 


*Through *Back 
pin holes. pin holes 


9and10..... 


The figures these two columns represent the percentage increased area over 
actual net area through body member. 


The elastic limit the built pieces was determined the action 
the gauge and observing the scaling the members. The two 
observations agreed closely all cases excepting Nos. and where 
the gauge determination was excessive 9.1% for the former and 
4.6% for the latter. The gauge determination given Table No. 
Elongation measured from back back pin holes. 


ULTIMATE STRENGTH. 


Elongation. 


Per Per 
square inch. square inch. 


=] 


w 


seer 


The average results, together with the percentage ratio the devel- 
oped strength the strength specimens, given Table No. 


240 
- 
Dn 
Mark. 
Gross. Net. Bearing Rivets. 
4.80 4.18 4 21.1 47.6 12.9 50.5 : 
4.80 3.78 8 41.5 50.0 34.6 
= 4.80 4.18 4 28.2 35.6 21.8 59.4 
6.68 5.34 10 - 84.2 41.6 36.3 87.5 : 
4.80 3.78 8 41.5 50.0 34.6 76.2 
Total. 
Pounds, 
2 150 000 7 
182 000 
174 400 
5 159 200 
6 174 400 
300 
238 800 
i 
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No. RESULTS AND COMPARISON WITH SPECIMENS. 


SPECIMENS. 
Mark. Remarks. 
Elastic Ultimate Elastic Ultimate 
limit. strength. limit. strength. 

143 156 118.2% Single lattice. 
904 062 100.0% tten plates. 
017 620 115.1% 89.3% Solid web. 
646 233 119.4% Zigzag lattice. 


See Plate for the appearance the members after fracture. 

The pins used the first two tests were slightly bent, and the pin 
holes elongated in. Tests the pins were soft steel, and 
were bent and sheared considerably, the bending amounting much 
length ins. The bent pins distorted the holes, and 
the pull was transmitted through links taking hold the pins the 
outside the plates, the bending had tendency force these pin 
plates together. Tests and the pins were case-hardened and 
bent but in., with perceptible shearing and distortion the 
pin holes. Fracture was generally clean and silky, with occasional 
granular spot about the rivet holes. The rivets remained tight, with 
indication shearing except where noted. 

Observations taken during tests are follows: 

No. The lattice bars drew the flange angles noticeable 
extent, while the jaws bent inward the ends. Fracture began 
edge the inner leg line with the rivets the first pair lattice 
bars, the cross-section the angles contracting noticeably the 
critical line before pulling apart. 

No. This was duplicate No. broke similar manner 
and had similar accompanying characteristics. 

No. The lattice bars pulled the flange angles together and the 
jaws contracted, but all distortion was much less extent than that 
observed Tests Fracture began the edge the outer leg 
line with the rivet the lattice bar near the tie plate. Rupture 
the other angles followed instant later, but they were bent out- 
ward, due the uneven pull after the first fracture. 

No. This was duplicate No. broke similar manner and 
had similar accompanying characteristics. 
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No. The flanges between the tie plates bent outward while the 
jaws contracted but very small extent. Fracture began the 
edge the outer leg line with the rivets near the end the pin 
plates. After both angles this flange had broken, the opposite pair 
angles ruptured suddenly through the end rivet the center batten 
plate. 

No. This was duplicate No. Fracture began one angle 
through the last rivet the pin plate while the other angle the pair 
broke almost the same instant through the end rivet the center 
batten plate. The opposite pair angles gave way about the same 
time points diagonally opposite the first two fractures. Jaws 
the end were slightly contracted, while the angles between the bat- 
ten plates spread outward the same Test 

No. The four angles broke almost simultaneously through the 
end rivets the pin plate, the line rupture the web being irregu- 
lar. The jaws were contracted slightly. There was other distortion. 

No. This was duplicate No. with similar fracture. The 
jaws were not much contracted, and there was distortion. 

No. Fracture began through the rivet hole the foot the 
second inclined lattice bar, and the adjacent angle gave way before the 
opposite pair broke line rivets near the end the pin plate. 
There was perceptible deformation the member except the 
very small contraction the jaws the end. 

No. 10. This was duplicate No. began fail through the 
rivet holes the end the pin plate, both angles one pair breaking 
simultaneously. The piece then gradually swung around until the 
opposite angles broke through the rivet holes the top the second 
inclined lattice bar. The center stiffening angle broke the line the 
end rivet about the same time. There was very small contraction 
the jaws the end, but other deformation except that due 
the uneven pull after the first fracture. 

Through the courtesy Schneider, Am. Soc. E., and 
Mr. Frank Heisler, Vice-President Edge Moor Bridge Works, the 
author was furnished with comparisons specimen and full-size tests 
eye-bars made acid and basic open-hearth Bessemer steels, 
the average results tests being scheduled Table No. also 
gives the ratio the strength the eye-bars the strength the 
specimens. The specimens were not annealed. 
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TABLE No. 5.—Comparison AND 

Material. No. Tests. strength 
developed. 


comparing the percentages Table No. with the results given 
Table No. will observed that Tests and not make 
good showing eye-bars. Tests and are almost good, while 
Tests and make even better showing, far the ultimate 
strength concerned. All tests the series, with the exception 
Nos. and show very large elastic limit, while the elongation with- 
out exception was decidedly small. 

The results these tests seem indicate that built-up sections 
having double lattice bars for webs, such Nos. and and those 
having batten plates, Nos. and are not effective members 
with single lattice solid webs. Double lattice drew the flange angles 
together and caused secondary bending strains which were not relieved 
even the eccentric attachment the pin plates, and the bending 
had tendency cause fracture start from the edges the inner 
legs the angles rather low indicated stress. 

Batten plates without lattice did not prevent outward bending 
the angles, and results were not much better than obtained for 
double lattice. 

the other hand, single lattice, such Nos. 9and 10, anda 
solid web plate Nos. and gave the least distortion. There is, 
therefore, far can discovered from tests this series, reason 
why built-up members these three types should not used with 
the same unit stress allowed for eye-bars, and cases solid 
webs reason why the web plate should not considered effect- 
ive section. This the practice with some engineers, although others 
insist upon lower stresses for built members used tension. The con- 
tinuation these tests series Band may temper whatever conclu- 
sions one may draw from results each series considered independently, 
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consequently series and also possibly should studied 
conjunction with each other, and conclusions not drawn too hastily. 
Series Tesis 18.—This series was made with the same 
view outlined for Series and addition effort was made 
ascertain whether the connection both legs the main angles 
pin plates, pieces 18, would any material benefit. 
There are four designs pairs, each having two webs and four 
angles, the pins passing through the webs shown Fig. The 
data connection with the designs these pieces are follows: 
Gross area, 8.64 sq. ins.; holes deducted, 14, assumed in. dia- 
meter net area, 6.72 sq. ins. zigzag line. The sections through 
and back the pin holes are excessive every case. 
The material was soft basic open-hearth steel rolled the Carne- 
gie Steel Company. Members were made and tested Edge Moor. 
The elastic limit Table No. was determined the drop the 
beam. The elongation was taken length ins. 


TABLE No. Tests, 


Angles. Plates. Average. 
Ultimate 900 Ibs. 300 Ibs. 600 Ibs. 


Close Silky. Close silky. Close silky. 


The elastic limit built members determined gauge and 
scaling agreed all tests Table No. except Nos. 11, and 14, 
which cases scale began drop stresses 200, 500 and 670 
lbs. per square inch respectively. Elongation was measured back 
back pin holes the same before. 


Exastic ULTIMATE STRENGTH. 
Elongation. 
Inches. 

Total. Per sq. in. Total. Per sq. in. 

Pounds. Pounds. Pounds. Pounds. 

341 200 50 774 348 800 51 904 0.94 
254 000 798 326 000 512 1.94 
814 700 300 848 1.81 
269 200 40 060 341 200 50 774 2.31 
807 100. 45 699 326 100 48 526 1.56 
803 300 45 134 326 100 48 526 1.31 
242 600 101 810 900 264 0.81 
810 900 265 822 961 2.06 
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The average results, together with the comparison strength 
members with specimens, are given Table No. 


TABLE No. RESULTS AND COMPARISON WITH SPECIMENS. 


PER INCH. WITH SPECIMENS. 


Elastic Ultimate Ultimate 
limit. strength. limit. strength. Remarks. 


417 526 118.7% 82.8% 

Batten plates. 


See Plate for the appearance the members after fracture. 

The pins used Tests were soft steel and were bent and 
Tests 16, and the pins were case-hardened, and the two pins 
bent in., while the three pins bent about without any 
shearing measurablé distortion holes. 

The fractures, except where noted otherwise, were silky and prac- 
tically free from granulation. Other observations taken during the 
tests are follows: 

No. 11. Fracture began one top angle which broke through the 
end rivet hole the batten. The other parts followed quickly, the 
parts being distorted during the course rupture. This distortion 
was not noticeable until the piece began fail. 

No. 12. This was duplicate No. 11. Fracture began through 
the end lattice rivet one angle, and then continued through the plate 
and other angle. The first side had broken completely through be- 
fore the opposite side began fail. There was noticeable distor- 
tion until failure began. 

No. 13. Fracture began through one end rivet the batten, and 
continued through both angles and the plate one segment line 
with the end rivets pin plate. Tests were stopped before the ad- 
jacent segment failed. There was observable distortion, but was 


noticed that the angles had pulled out in. from under the pin 
plates. 
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No. 14. This was duplicate No. 13. The angles again pulled 
out perceptibly from under the pin plates. Fracture began through 
the end rivet the center batten, the top angle first breaking through, 
then the web, then the bottom angle, and the whole the other side 
There was distortion until after fracture began. 

No. 15. Broke one side only the batten plate. The 
pin, which was not hardened, bent in. length ins., andthe 
broken jaw bent outward and slipped off the pin. There was ob- 
servable distortion. 

This was duplicate No. 15, except the holes this 
member were bored for three pins. Fracture started 
rivet the pin plate and went almost straight through the line 
rivets the plate. One batten rivet was sheared off. Fracture was 
coarsely granular character where failure first began. 

No. 17. Broke through the rivets near the end the pin plates 
both sides almost simultaneously. Examination after fracture revealed 
crack one angle across the rivet hole the end the end batten 
plate. Fracture showed considerable granulation. 

No. 18. This was duplicate No. 17, except the holes were bored 
for three pins. began break through the end batten plate 
rivets one side. After this side had broken through, the other side 
held for some time, finally giving way through the line rivets the 
middle batten. There was distortion except what occurred during 
rupture. 

was expected that members designed with two web plates and 
four angles, having pins passing directly through the webs, would give 
better results than could obtained from four angles connected 
together pairs Series was also expected that Tests 
would somewhat stronger than Tests 14, because the 
former the pin plates were attached both legs the flange angles. 
These expectations were not realized. 

the pins these four members had been case-hardened and bent 
very little during the testing, probable that the mere fact that the 
pin plates did not extend quite the first batten plates, will ac- 
count for members failing lower stresses than members 
14, which had pin plates stiffen the jaws, although the 
members were subjected the additional strains due the bending 
the soft pins. The attachment the pin plates both legs the 
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flange angles was evidently benefit when taken conjunction 
with short pin plates, but had the pin plates been longer, the author 
believes that the results would have been different. 

These tests not show any advantage lattice bars over batten 
plates, members and with lattice giving worse results than 
similar members, and 14, with battens, while latticed members and 
were better than similar members, and 18, which had battens. 

Members and 14, with battens, are the only ones the series 
which developed high results eye-bars. Members and (lat- 
ticed) gave fair results, about good with battens 
members and (latticed) about good and (double lat- 
ticed), while and (with battens) developed the least strength 
any the two series. 

Series C—Tests 26.—The members this series were designed 
sile and bearing stresses respectively, little excess having been 
placed any connection, but the pin plates Tests and were 
made weaker the line the rivet holes than through the pin holes 
the body member. 

The eight members tested covered four different designs, somewhat 
similar those Series but having the rivets arranged that. 
but one hole need deducted from the gross area each angle. The 
ends the pin plates were sheared off (see Fig. 3). 


AREA. PERCENTAGE INCREASE DECREASE. 


Holes Net Area. 
Members. 


pin holes.|pin holes 


The negative percentage this table for the area back the 
pin holes was based the assumption that the required area should 
equal three-fourths the area across the pin or, other words, 
that this area should proportioned for double shear the shortest 
line from the edge the hole. 
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The material was soft basic open-hearth steel rolled the Car- 
negie Steel Company. Members were manufactured 
Youngstown Bridge Company, Edge Moor, and all were 
tested Edge Moor. 

Specimens tested the same manner Series developed the 
properties given Table No. 10. 


Elastic limit 650 Ibs. 750 Ibs. 

Ultimate strength 275 515 Ibs. 
Elongation....... 29.0% 


The gauge determinations the elastic limit built members are 
given Table No. 11. The limits indicated scaling were essen- 
tially the same, except members 20, and 24, where scaling was 
first noticed 100 200 and 700 per square inch 


respectively. The elongation was measured from back back pin 
holes. 


ULTIMATE STRENGTH. ELONGATION. 


Total. Total. |Per squareinch.| Total. Pin holes. 


Pounds. Pounds. Pounds. Pounds. Inches. Inches. 

Wecceses- 166 800 46 080 174 400 48 180 1.62 0.25 
106 000 280 178 200 230 Not taken. 0.25 
151 600 885 182 000 280 0.25 

veecee 151 500 41 860 182 000 50 280 1.69 0.25 
Biivexcceas 155 400 42 930 174 400 48 180 2.81 0.87 
See Ne. 151 600 41 880 166 800 46 080 2.69 0.%5 
182 000 830 212 300 960 2.12 0.56 
189 500 *44 590 219 900 *51 740 Not taken. 0.44 


The strain per square inch members and was taken section through the 
weakest part the pin plate. 

The average results tests, together with comparisons with 
specimens, are given Table No. 12. This table, however, 
studied cautiously, inasmuch Nos. and are the only 
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bers which broke through the body, the others having given way 
back the pin holes through the pin plates front the pins. 
The percentages developed strength are based stresses the 
net section through the body, except Nos. and 26, where the net 
section the least through the rivets front the pin holes. 


TABLE No. AND COMPARISON WITH SPECIMENS. 


CoMPARISON WITH 
POUNDS PER INCH. SPECIMENS. 


Remarks. 


Ultimate Elastic Ultimate 
strength. limit. strength. 


Single lattice. 
Battens. 
Double lattice. 
Web. 


The pins used were case hardened, and bent slightly that was 
necessary change but once during the testing. 

The illustrations Plate should compared with the follow- 
ing notes observations taken during the progress the tests: 

No. 19.—First rupture occurred end both angles breaking 
through the second lattice rivet, one rather suddenly, the other with 
slightly more tenacity. crack also appeared the same angles 
through the end rivets the pin plate the same end. After break- 
ing through this side, the member swung slowly round, and the 
other two angles broke through the third lattice rivet from the end, 
tearing rather than snapping. one side the member the fracture 
the upper angle was silky and the lower wholly crystalline, while 
the opposite side these conditions were reversed. There was very 
small distortion any part the member, except what occurred after 
one side had broken. 

No. 20.—This was duplicate No. 19. Therupture this mem- 
ber began end the same point the previous case, both 


failing the same time. The member then swung around, 


splitting the middle lattice bar away from its rivet and failing end 
splitting the pin plate back the pin hole. The fracture 
through the angles end was wholly silky, while the crack the 
pin plate had fibrous appearance. One pin plate end was 
drawn about in. around the pin hole, with perceptible bulging 
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out the end, with several cracks starting. The distortion shown 
the illustration took place after the angles fractured. 

No. 21.—Batten plates. This member broke out back the pin 
plates end both pin plates failing simultaneously, one with 
granular crystalline, and one with fibrous, fracture. The 
deformation the member this case was considerable, and was 
drawn about in. near the middle batten, rather was bulged 
this amount between the battens. Both pin plates end started 
crack the end. 

No. 22.—This was duplicate No. 21. broke suddenly 
through one pin plate end with crystalline fracture. There 
were cracks the end both pin plates end The member was 
slightly bent, but not the extent observed No. 21. 

No. 23.—Double lattice. This broke suddenly through one pin 
plate end the other pin hole this end elongating about in. 
end both pin holes were elongated and the plates showed 
cracks the ends. There was perceptible reduction section 
the pin holes. The member was considerably distorted about the jaws, 
the two flanges were drawn together perceptibly the pull the 
lattice. 

No. 24. This was duplicate No. 23. One pin plate end 
broke out the end, the other pin hole elongating The fracture 
had fibrous appearance. end both pin holes were elongated 
in. and showed cracks the ends the plates. There was con- 
siderable contraction area through the pin holes and distortion due 
the pull the lattice bars, the same noted No. 23. 

No. 25. Web plate. The pin plates oneside end curled over, 
the part back the pin convexing outward and the pin hole elongat- 
ing All three plates this point were cracked the ends, but 
did not break out. The pin plates the opposite side this end 
broke off suddenly with fine silky fracture, the outside one through 
the three rivets the end the filler farthest from the pin, the inside 
one through the first row beyond. The reduction section through 
both points fracture was marked, both this end and the corre- 
sponding points end All the pin plates the end were cracked 
the end. 

No. 26. This was duplicate No. 25. The pin plates both 
sides end broke simultaneously the same manner Test 25, 
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with the same conditions cracks and reduction atend The fract- 
ure was fine silky. 

rivets were sheared off any the tests, nor were any found 
loose enough detected with the fingers. There was, however, 
very general pulling away from the rivets noticed, both the pin 
plates and the lacing, arising doubt partially from shearing 
action and partially from elongation the holes. 

noticed that this series the members having batten 
plates were better than those having single lattice, just the reverse 
results Series The developed strength was 91%, which 
about equal the strength eye-bars and considerably excess 
similar members numbered and which developed but 85.06 per 
cent. 

The strength the members numbered and (single lattice) 
was lower than that eye-bars and much lower than similar members 
numbered and 

The author cannot account for these results unless they are due 
the hardened pins used Series which may possibly have given 
more direct stress than was obtained from the soft pins Series 
which case would appear that built members with battens are just 
effective similar members with lattice bars. 

Members numbered and show better than similar members 
numbered and although the pin plates did not develop the full 
strength through the body the member. Members numbered 
and (web plates) failed the weakest part the connection, and the 
tests show nothing except that connection plates this size, strained 
this manner, gave results 10% less than given specimens. 

The tests seem show that pin plates having sheared ends should 
have net area back the pin holes not less than the net 
area through the pin holes. They also apparently sustain the assumed 
relative values 000, 000 and 000 lbs. respectively for shear- 
ing, tensile and bearing stresses. 

Résumé Series and C.—The natural query upon the comple- 
tion number tests what are the conclusions. Conclusions, 
however, are indicated rather than proved most cases pertaining 
limited investigations concerning structural material. The following 
conclusions, therefore, are exceptions the general rule, and are 
those which appear the author indicated the results 
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the tests Series Band All facts connection therewith 
are given the paper. The indicated conclusions are follows: 

First.—Built tension members composed four angles 
connected pairs single lattice bars, batten plates spaced 
short intervals, and having the end connection plates riveted the 
projecting legs the flange angles, will develop ultimate strength 
which, when compared with tests specimens cut from the member, 
will proportionately high the ultimate strength eye-bars 
compared with their specimens, when the eye-bars are annealed and 
the specimens not annealed. 

Second.—Similar members with solid webs instead lattice bat- 
tens are fully strong per unit section, and the full net area web 
plates can taken with the flange angles available section, pro- 
vided the area web plates does not exceed one-half the area the 
four angles, and the width the plate the clear the flange angles 
does not exceed the width covered the legs the flange angles. 

Third.—Similar members with double-latticed webs are probably 
inferior any the above, and their ultimate strength propor- 
tionately less than the ultimate strength eye-bars. 

members with open webs having lattice bars ar- 
ranged alternately perpendicular and inclined the long axis the 
member, will show the least distortion when pulled destruction, and 
will give the highest ultimate strength. 

Fifth.—Box-shaped sections composed two web plates and four 
angles, connected top and bottom lattice battens, and having 
pin connections through the web plates are, tension members, 
better than, good as, built sections. 

box-shaped members when connected single 
lattice batten plates, placed short intervals, show particular 
advantage the lattice bars over the batten plates. 

can gained box-shaped tension members 
connecting the pin plates both the vertical and horizontal legs 
the flange angles, whenthe pin plates not extend beyond the end 
rivets the end batten plates. 

lbs., respectively, for shearing, tensile and bearing stresses are about 
correct, but there indication that the bearing values should 
somewhat less. 
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Series Tests 42.—Sixteen test pieces, numbered from 
Fig. were designed that the area the section back the pin 
holes varied from about 32% 96% that across the holes. The tests 
are divided into four groups, and there being four tests 
each group, two with sheared ends and two (designated letter 


TEST Pieces 35C & 36C (WITH SHEARED ENps) Test Pieces 27A & 28A (WITH SHEARED ENDS) 
we ‘* 37CM&38CM ‘* & 30AM ‘* Mitted 


| 


, TEST PiECES 39D & 40D (WITH SHEARED ENDS) : Test Pieces 318 & 32B (WITH SHEARED ENDS) 


with milled ends. The material was soft open-hearth steel made and 
tested Pencoyd. The object the tests was ascertain the proper 
amount material required back the holes pin plates, and also 
what benefit can derived from milling the ends. 


Specimens cut from the various plates developed the properties 
given Table No. 13. 


TABLE No. Tests, 


Table No. will fouad all data and details the results the 
tests, the ratio the fourth column being the ratio the net area 
back the pin holes that across pin holes. Attention called 
the comparatively high ultimate strength given for Test 
view the fact that much greater than the three others the 
same group, and that there apparent cause for this, the author 
inclined question the accuracy the reading, and has therefore 
not considered this test the comparative result given Table No. 
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PER 
timate 
Elastic limit. strength. 
| Sa = a | 
| 


Table No. gives the average results, comparisons with specimens 
cut from the plates, comparisons results milled and sheared 
ends, and the ratio the width the thickness plates for all tests 
Series also for the four plates which broke back pin holes 


the tests Series The latter are given for convenient study 
this connection. 


TABLE No. AND COMPARISONS. 


PER SQUARE INCH. 
Series C..... 18.0 840 140 


The test pieces were placed the machine such manner that 
the top the plate there was support back the pin, while 


| 
i | | | 
q 
q 
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the bottom there was more less support given the jaws which 
took hold the pin each side the plate. Hadthe tops been held 
instead being absolutely free, the results would all probability 
have been different, and would have furnished the information sought. 
the results stand, however, the proper ratio the area back 
holes that across holes not definitely indicated, and owing the 
buckling the unsupported metal back the holes nine test pieces, 
the benefit milled ends not apparent except for those members 
which did not buckle. 

actual practice, the ends the pin plates are not usually sup- 
ported adjacent members, and these tests therefore are accord. 
Similar results would probably follow the testing destruction 
many tension members, now parts bridges service. 


Rivets 
1 Angle 33 lat 6 x x 


JA Angle 42, 


1 Angle 314" x3% 


Angle 


tot 


+ 
Test 45AX 46AX 


Test Pieces 49BX 50BX 


study results given Tables Nos. and will show that 
the following points have been brought out the tests: 

plates which the area back the holes was greater 
than 75% the area through the holes, buckled and curled the un- 
supported end before breaking out, and the milled ends were 
stronger than the sheared ends. Those having ratio less than 75% 
broke out without buckling, and the milled ends developed largely 
increased strength. 

Second.—The developed stress, per square inch area, back the 
holes varied inversely, while the stress per square inch across the holes 
varied directly the metal back the holes. 

back the holes took place all members 
which the ratio width thickness was greater than thirteen. 

evident that had the plates been thicker, there would have been 
less tendency buckle. The proper amount material back the 
pin holes, therefore, not merely function the area across the 
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holes, but some function the area across the holes, the thickness 
the the diameter the pins, and cannot definitely 
determined from the results the tests made. 

Series Tests 50.—The eight tests, this series, were made 
for the purpose comparing the strength angles the same dimen- 
sions, some having both legs and others but one leg riveted gusset 
plates, the ends the gussets being clamped the testing machine 
actual practice (see Fig. 5). 

The material used was soft open-hearth steel rolled Pencoyd, 
which place all tests were made. 

Specimens cut from angles the properties shown Table No. 
16, which gives the average two tests cut from each size angle. 


Ultimate strength 350 Ibs. 200 Ibs. 


Results the tests these members are given Table No. 17, the 
elastic limit having been determined the dropping scale, instead 


the dropping the beam, and the unit stresses are based the 


least net area, whether straight broken line. Members 
marked represent angles, those marked 6x4x 
angles, while the letter denotes that both legs are connected gus- 
sets, and its omission that but one leg connected. 


AREA. ULTIMATE STRENGTH. 
Gross. Net. Total. Per sq. in. Total. in. 
Ins. Sq. Ins. Pounds. Pounds. Pounds. Pounds. 
438 A.. 51 2.14 45 000 21 028 99 000 | 46 261 
Ree ee 2.51 2.14 57 000 26 635 91 000 42 523 
ere 2 51 1.99 | 56000 28 141 105 300 52 914 
GEE cscsucsse | 2.51 1.99 | 50 000 25 125 | 102 700 51 608 
>) eae 3.60 3.06 | 76000 24 837 128 000 41 830 
3.60 000 529 129 300 255 
| 
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Table No. gives the average results and comparisons the two 
styles connections, based the total elastic limit and the total 


ultimate. 


Legs 
connected. 


Total. Increase. 


ULTIMATE STRENGTH. 


Total. Increase. 


Percentage. 


Pounds. |Percentage. 
1 000 95 000 

104 000 9.5 

128 650 

153 500 


The average elastic limit and ultimate strength per square inch 


least net section, also the percentage comparisons with specimen tests 
are given Table No. 19. 


TABLE No. COMPARED WITH SPECIMENS. 


PER WITH 
INcH. SPECIMENS. 
Legs 


Sizes. Connected. 


Elastic Ultimate Elastic Ultimate 
limit. strength limit. strength. 


61.3% 


The appearance the different angles after fracture shown 
Plate and broke square across through one rivet hole, 
the rivets being staggered ins.; and broke diagonally through 
two holes which were staggered and and broke diagonally 
through two holes which were staggered ins. All rivets except those 
ends connection plates were tight after fracture. The rivets 
the ends the connection plates gave evidence shearing. 

referring Table No. will seen that when both legs 
are connected there gain ultimate strength about 9.5% for 
angles, and about for the 4-in. angles; also that 
there gain the elastic limit. 
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The single angles developed strength from 74.8% 76.2% 
the ultimate strength the specimens, which considerably below 
the average developed strength eye-bars, but the double connection 
gave results practically high those obtained with bars. 

There question the superiority the double connection, 
and should used whenever practicable and when conditions re- 
quire rigidity. the other hand, the single connection not 
weak usually supposed, the developed strength being, far 
these tests go, about the developed strength eye-bars, can 
seen comparing the percentage developed strength the 
angles given Table No. 19, with the average developed strength 
the bars given Table No. 

Series F.—This series tests was made for the purpose ascer- 
taining what extent good structural steel will damaged, part 
heated and bent while the other part remains cold. Will area 
weakness develop somewhere between the heated and unheated por- 
tions Wil! become brittle unreliable absolutely neces- 
sary all cases anneal the entire piece 

The fact that steel eye-bars, when not annealed, will sometimes 
break through near the neck, and when partly annealed, through 
section somewhere near the black heat area, led the general prac- 
tice requiring that all members which have been partly heated 
must annealed. There question concerning the 
effects annealing when done properly, but cases sometimes arise 
when annealing becomes impracticable, and the member 
must used without any annealing, resort must had the 
questionable wood fire. The author was recently called upon de- 
cide such case, and stipulated that series tests indicated that 
angle bent partly hot and partly cold did not become brittle, 
was not injured greater extent than when the entire angle was 
bent cold, would waive annealing for the members question. 
The six groups tests given Table No. were then made, and 
the results did not indicate any marked superiority the cold-worked 
angles over those which had one end worked hot, and brittleness 
particularly weak area was found exist the steel tested, the 
manufacturer was allowed heat and bend his angles without anneal- 
ing. The author does not wish misunderstood his stand 
this particular case. The angles question were not used 
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railroad bridge, but roof truss subjected but little vibration 
and shock. cold-bent angles were good enough for this case, 
then those bent hot and not annealed were worse. 


TABLE No. UNWORKED MATERIAL. 


PHYSICAL PROPERTIES. CHEMICAL PROPERTIES. 
| 
Pounds. Pounds. Pounds. 
angles.... 61200 27.5 0.24 0.021 0.45 0.038 


The tests were divided into six groups, and, except where otherwise 
noted, were bent gag press circular arc, the ordinate which 
was measured 2-ft. chord. The sizes the test pieces are shown 
Fig. 

Punching was not regular, the holes varying number from 
and center center distance from ins. 


Group 1.—Four angles ft. ins. long, one each size, were pre- 
pared heating bending, and then punching after the 
pieces became cold. 

was then hammered out flat and cracked along the root about ins. 
each side the center. short crack was produced across the root 
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about ins. from the cold end. There were slight cracks the rivet 
holes. 

The angle bent about ins., without injury. was 
then hammered out flat and cracked for distance ins. across the 
root the center the piece. 

The angle bent ins. before crack started from the 
hole near the center the piece. The angle was broken continued 
gagging. The fracture was silky, with granulation. 

The }-in. angle bent ins., when two cracksstarted holes 
ins. fromthecold end. Theangle was broken continued 
gagging. The fracture was granular from the hole the root the 
angle. 

Group 2.—Four angles Fig. bent and punched cold. 

The angle was not bent gagging. While being 
hammered out flat, cracked along the root. 

The angle was not bent gagging. While being ham- 
mered out flat cracked along root. 

The angle bent ins., and cracks started holes 
and ins. from the straight end. 

The }-in. angle bent ins., and crack started hole 
ins. from the straight end. 

Group 3.—Four angles Group one-half length heated and 
bent. They were punched after the pieces had been annealed. 

The angle bent ins., and crack started the rivet 
holes. 

The 3-in. angle bent ins., without cracking. 

The angle bent ins., without cracking. 

The angle bent ins., and cracked through hole ins. 
from the unheated end. 

Group 4.—Four angles Group bent and punched cold and 
then annealed. 

ing. 

The }-in. angle bent ins., without cracking. 

The angle bent ins., without cracking. 

Group 5.—Two rods in. square ft. ins. long were heated for 
one-half their length and cooled the open air. These rods were 
each placed testing machine and were struck several sharp blows 
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with hammer while under loads 000, 30000 and Both 
cent. The fracture was silky. 

Group 6.—Four flats ins. in. ft. ins. were heated for 
one-half their length and cooled the open air. Two them were 
bent the center 180° and closed down with slight crack opening 
one. One flat was nicked the heated and unheated ends and the 
middle. The ends were bent 180° 1-in. circle, and the middle 180° 
3-in. circle, before breaking. The fracture all cases was fine and 
silky. 

The fourth was nicked the middle, bent 180° and flattened 
down without fracture. 

From these tests the benefits annealing are apparent, 
cracks whatever developed, although the members were bent 
much possible the gag. The two larger angles twisted such 
extent that the bending could not carried the same point 
the other groups. 

There was apparent benefit derived annealing and then 

The impact tests Group and bending tests Group failed 
reveal any injury due partly heating steel this character, except 
that the ultimate strength was reduced, which, however, does not 
indicate anything, except that the piece had been softened the same 
would have been annealing. 

Conclusion.—In conclusion, the author wishes state that while 
the foregoing six series tests are incomplete and not prove any- 
thing definite, they have least developed suggestions which may 
regarded useful information, and which should encourage further 
investigation those who have the opportunity. The author also 
begs acknowledge the courtesies extended the bridge companies 
which furnished the facilities for making the tests, and the thorough- 
ness with which Mr. Edwards, his assistant, carried out instruc- 


tions while the testing was progress. 
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Among the sources energy available for industrial purposes, 
natural water powers have long held important place, although the 
localities which they could made available have, until lately, 
been few number. Within the past few years, however, the progress 
made the methods for converting mechanical into electric energy, 
and the increase the distance which the latter can economically 
transmitted, have led the utilization many water powers which 
were previously inaccessible. The advantages any community 
cheap and reliable power are great that steady growth enter- 
prises this kind may expected. Apart from manufactures all 
kinds, the purely municipal purposes lighting and electric traction 
will themselves absorb considerable amount power. 

proposed the following paper describe the works recently 
built the the Ogden River, near the city Ogden, the 
Pioneer Electric Power Company Utah, which constitute the latest 


papers are issued before the date set for and discussion. 
Correspondence invited from those who cannot present the meeting, and may sent 
mail the Secretary. The papers with discussion full will published the vol- 
umes 
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and most important hydraulic power plant that State, and one 
the largest works the kind yet undertaken this country. 
working out the details this plant, the author derived much assist- 
ance from the experiences others, recorded the Transactions 
this Society well other publications. ventures hope, 
therefore, that even incomplete account the designs and methods 
construction adopted the engineers the above work may not 
prove without value the planning similar undertakings. 

Location and city Ogden situated the basin 
Great Salt Lake, elevation 300 ft. above sea level. 
about miles east that body water, and miles north Salt 
Lake City. The limits the city extend castward the base the 
Wahsatch Mountains, which tower 000 ft. higher, reaching total 
altitude fully 000 ft. above sea level. This chain mountains 
intersected numerous deep valleys some which rise 
abruptly, while others have more gentle slope and form the outlet 
for drainage areas considerable extent. Two such those 
the Weber and Bear Rivers, are situated few miles the south and 
north the city respectively, and are occupied the Union Pacific 
and Utah Northern Railroads. 

The the Ogden River intermediate between the two last- 
named valleys, its outlet being directly east Ogden and distant 
about miles from the business center. narrow, winding gorge, 


walled high and precipitous mountains, and presents succes- 
sion scenes romantic beauty unsurpassed any other portion 
the Rockies. The nowhere more than few hundred feet 
width the bottom, some points narrow that the con- 
struction the excellent macadamized road that traverses involved 
considerable rock excavation. 


point about miles above its mouth the narrow gorge through 
which the river flows widens out into noble valley, some miles 
long and miles wide, surrounded almost continuous mountain 
chain. This valley contains several villages and many well-cultivated 
farms, and traversed three streams which unite the upper end 
the form the Ogden River. reference the map, Fig. 
will show clearly the course the three branches, one which drains 


tains the village Huntsville, and the third bisects the main 


the northern part the valley, while another emerges from the moun- 
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range the opposite side the valley directly east the head the 

The average annual rainfall Ogden ins. the Ogden 
Valley has never been measured, but probably twice great. The 
drainage area about 360 square miles. The the river varies 
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grealty different years and different seasons. May and June, 
when the snow the mountains melts, maximum flow 800 cu. ft. 
per second has been measured, while minimum cu. ft. August 
and September also record. The minimum average years 
fully 125 cu. ft. per second. 1896 the flow did not below 175cu. 
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ft. per second. This refers the flow the river-bed near the dam 
site, but there also considerable the gravel, appears 
from the fact that the gauge readings several miles lower are always 
greater, though the affluents this stretch are insignificant. 

The slope the stream the upper valley comparatively 
gradual, while the miles the there total fall nearly 
500 ft. This portion the river has long appeared attractive field 
for the development power, but apart from saw-mill near its 
mouth there have been only abortive attempts made utilizing the 
fall the stream, and none these earlier plants are now operation. 

The conception and successful completion the works belonging 
the Pioneer Electric Power Company are largely due the efforts 
Bannister, Am. Soc. E., who, chief engineer and sec- 
retary the company, has devoted several years the careful study 
the engineering and financial problems involved. Preliminary sur- 
veys were made 1894 and 1895, but was not until the beginning 
1896 that the location the plant was definitely settled and actual 
construction begun. 


GENERAL DESCRIPTION THE WORKS. 


The plans the Pioneer Electric Power Company contemplate the 
utilization the waters the entire Ogden River water-shed above the 
mouth the for the development power well for irriga- 
tion. The central features the plant large storage reservoir 
and masonry dam the upper end the pipe conduit ft. 
diameter power house containing water-wheels and electric gen- 
erators. Besides this, there are electric transmission lines and sub- 
stations for distributing the power different points, and extended 
system irrigation canals. 

The Storage will cover area about 000 acres, 
and will have capacity nearly 000 000 000 galls. will 
formed building dam across the short distance below its 
upper end. Little clearing will necessary, but considerable 
amount farm land will submerged, and number houses and 
barns will have vacated. number miles highway will 
also covered water, and will necessary build wagon 
road equivalent length each side the reservoir. This will in- 
volve heavy rock excavation, and will expensive construction. 
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The Dam.—The dam will built concrete masonry and founded 
the bed-rock. Its length, measured the crest, will about 400 
ft. will about ft. high above the present river-bed, and the 
foundation will extend about ft. lower, making total height over 
100 ft. The sides and bottom the the site the dam, con- 
sist solid limestone rock, but the bottom overlaid depth 
about ft. with coarse gravel containing large amount ground- 
water. spillway for carrying off the flood waters built the 
north side the The dam and spillway are more fully de- 
scribed following section the paper. 

9-ft. tunnel has been excavated through the solid rock around 
the south abutment the dam, which, ordinary stages the river, 
will the sole outlet for the water the reservoir. connect 
its upper end masonry inlet-tower, with six 60-in. ports and 
sluice gates for admitting water. 

About 100 ft. below the tunnel, and connected riveted 
steel pipe ft. ins. diameter, the main gate-house placed. 
This building contains two 72-in. valves, one which serves for dis- 
charging surplus water, while the other connects with the main 
conduit. 

The Main Conduit.—The main conduit pipe line with in- 
ternal diameter Its total length 600 ft., which 000 
ft. consist wooden stave pipe, while the last 600 ft., the lower 
end riveted steel pipe. laid trench ft. wide, and cov- 
ered with earth depth ft. top. The wooden pipe located 
the side the with maximum horizontal curves 14° and 
vertical curves 8°, and follows the side the mountain toa point 
about half mile beyond the mouth the The hydraulic 
grade line assumed fall the rate 0.2 per hundred, and the 
wooden pipe kept close to, but below, gradient this slope, which 
begins low-water the reservoir. The upper portion the 
wooden conduit mainly earth excavation, but towards the mouth 
the the trench was excavated almost entirely limestone 
and granite rock. There are eight tunnels the rock, the longest 
which 667 ft. There are also eight steel bridges, with total 
length 560 ft., besides timber trestle. The maximum hydrostatic 
head the wooden pipe will 117 ft., giving pressure 
per square inch. 
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The Steel Pipe.—Steel pipe used the lower end the conduit 
for pressures exceeding that mentioned above. extends from the 
lower end the wooden pipe the power house, following align- 
ment which straight plan, but adapted the contour the 
ground fourteen vertical angles. Between these points the pipe 
straight, the elbows being formed with radii ft. 

The steel pipe ft. diameter till reaches point 100 ft. 
above the power house. Here divides into two branches, ins. 
diameter, which lead two large receivers, one either side the 
power house building. The total hydrostatic head from the flow- 
line the reservoir, when full, the center the receivers will 
516 ft. 

The Power House built pressed brick, with concreteand rubble 
footings, and cut-stone trimmings. Its outside dimensions are 135 ft. 
length width. The roof trusses are steel, and are 
supported steel posts imbedded the brick walls. The covering 
consists standing seam steel roofing laid 2-in. sheeting 
Douglas fir. traveling crane tons capacity, operated hand 
power, traverses the building, the track girders being carried the 
steel This building contains all the hydraulic and electric ma- 
chinery used. smaller, separate building serves machine and 
blacksmith shop. 

Machinery.—The pipe line calculated deliver 250 cu.-ft. 
per second with full reservoir, which corresponds velocity 
flow the 6-ft. pipe, about ft. per second. Taking the effec- 
tive head 440 ft., the gross available horse-power will about 
500. 

The prime movers used are water-wheels the impulse type, direct 
connected electric generators. The complete plant will consist 
ten water-wheels and dynamos, but only five are present installed, 
although the power house building, the receivers, and the machine 
foundations, have been built such way that the whole number 
machines can erected any time. 

The water-wheels are the Knight pattern, ins. diameter, 
with capacity 200 H.-P. each, 300 revolutions per minute. 

The dynamos are three-phase alternating-current generators. They 
give output 750 kilowatts 300 revolutions per minute, and 
yolts continuously, with frequency cycles per second. 
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There are two continuous-current exciters, direct connected with 
two 135-H.-P. water-wheels. Each exciter gives output 100 
kilowatts 550 revolutions per minute, and 500 volts continuously. 

The arrangement the wheels and generators symmetrical 
either side the longitudinal axis the building. There are two 
continuous foundations concrete, and the central channel between 
them serves After leaving the building, the water 
carried back the Ogden River channel, which is, part, 
covered flume, and partly open ditch. 

the machines present installed, two the wheels and gen- 
erators are placed one side, and three onthe other. the receivers, 
and fact all portions the plant, are duplicate, the occurrence 
accident, which might cause total stoppage the plant, almost 
wholly excluded. 

the gallery there are step-up transformers with present capac- 
ity about H.-P. They receive the current from the generators 
300 volts, and raise the voltage 100, which pressure the 
current passes into the transmission lines. 

The long-distance transmission lines are, present, about miles 
length, extending substation Salt Lake City. They deliver 
the current, voltage 800, the step-down transformers, 
which reduce 300 volts for local distribution. There are, besides 
this, wires for the local distribution power Ogden. The current 
these lines has voltage 300. 

The irrigation canals belonging the company are situated near 
the shore Great Salt Lake. The water from the pipe conduit, after 
leaving the power house, allowed run back into the natural bed 
the stream, and again taken out, point about five miles below, 
and diverted, irrigate about 000 acres land, not hereto- 
fore provided with water. 

All portions the plant are present complete and ready for 
operation with the exception the large dam and reservoir, the con- 
struction which has not yet begun. small crib dam with tem- 
porary headworks has been built short distance above the site the 
large dam, which gives the necessary head for filling the pipe, but 

does not provide for any considerable storage water. temporary 
stave pipe, ins. diameter, extends from the crib dam the 9-ft. 
tunnel. this way, the power plant can operated and 
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erable amount power generated prior the construction the 
large concrete dam. 

Method Doing Work.—The wooden and steel conduit was built 
contract. The work done included not only the complete construc- 
tion all portions the wooden and steel pipe line, but also all 
earth and rock excavation and tunnel work, well the masonry for 
bridges, culverts and retaining walls and the timber trestling. The 
steel bridges and the larger valves were purchased the power com- 
pany and erected day labor. Smaller incidental work, such the 
temporary headworks, etc., were built day labor under the direc- 
tion the chief engineer, let small contracts. The power 
house and machine shop were built contract, but the structural steel 
work was furnished the company and the heavier girders erected 
them. All the machinery was erected the company day labor, 
under the supervision its engineers. 

Detailed plans and specifications were made the chief engineer’s 
office all parts the work excepting the hydraulic and electric ma- 
chinery, and the work the different contractors was confined car- 
rying out the plans under the direction the chief engineer and his 
assistants. the case the machinery, the specifications furnished 
intending bidders gave the requirements and the general arrange- 
ment which the designs would have conform. They 
statement the tests which the materials and the water-wheels 
and generators would subject before acceptance. The detailed 
planning the machinery was, however, left the companies which 
made the tenders. 


The conduit consists approximately miles wooden stave pipe 
and mile riveted steel pipe. The former everywhere ins. 
internal diameter, while the latter has average internal diameter 
ins., but varies slightly points. 6-ft. steel pipe 
from three four times expensive per lineal foot wooden pipe 
the same size, economy prescribed location which the length 
the metallic conduit should reduced minimum. Besides this, the 
capacity the smooth stave pipe considerably greater than that 
the steel pipe, that, from hydraulic considerations, the use wooden 
pipe preferable. For both these reasons the cheaper pipe 
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used from the dam toa point close the power house. Its loca- 
tion such reduce the pressure that comes upon much 
possible without increasing the excavation unduly. Hence the wooden 
pipe line built conform toa hydraulic grade line ft. per 
thousand, slope which believed correspond the friction 
the pipe. large amount curvature introduced, but the radii 
are large, that the obstruction the flow probably inappreciable. 

From the end the wooden pipe, the steel conduit runs direct 
the power house. The slope the steel quite steep, and the 
pressure from 200 lbs. per square inch. 

For moderate diameters the choice between cast iron and riveted 
steel pipes will usually depend local conditions. For 6-ft. pipe 
under such heavy pressures and distance the nearest 
pipe foundries, the use cast iron was entirely out the question. 
The objections raised against the use riveted conduits are their 
greater liability corrosion and their smaller capacity, owing 
greater frictional resistance. the Ogden pipe great care was taken 
prevent the rusting the plates transit and the shops, and 
coating asphalt was afterwards applied which long life for the 
pipe believed fully assured. 

far the capacity the pipe concerned, late experiments 
leave room for doubt that riveted pipe will convey considerably 
less water under given head, than pipe with unbroken, smooth 
surface. Just how much less will depend the nature the con- 
struction and the coating, the size the pipe and the slope the 
conduit. The recorded data for the flow water pipes exceeding 
diameter are very scanty, even for smooth internal surfaces. 
For riveted conduits there are almost none existence. Various for- 
mulas are use for computing the frictional resistances for new cases 
they arise. The best these are confessedly empirical, merely 
combining convenient shape the results number measure- 
ments. When applying them novel conditions, the results can 
only approximate, though the designing engineer must fall back 
such inductions determining the size conduits differing from pre- 
vious examples. cherished hope the projectors the Ogden 
pipe that may furnish opportunity for series careful experi- 
ments which may throw additional light the flow water large 
pipes. 
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appears from the profile (Fig. and the preceding description, 
the Ogden conduit compound, seven-eighths its length being 
wooden, and riveted steel, pipe. the upper end the 
inlet will funnel-shaped that the coefficient entrance will 
closely approach unity. The wooden pipe has extremely smooth 
internal surface, absolutely without projections, and continuous for 
its entire length, except three points. These breaks consist two 
riveted steel elbows and short length open tunnel. The elbows 
are the same size and construction the standard steel pipe. The 
radius their central line ft., and the central angle about 45°. 
Tunnel No. the wooden pipe omitted for length about 100 
ft., and the unlined tunnel serves conduit. Itisabout ft. square, 
and its surface quite rough. The additional resistances these 
three points will not, believed, absorb any considerable part the 
head. The gate valves, when fully opened, will not obstruct the flow 
all. 

The surface the steel pipe very smooth, the asphalt coating 
glossy and continuous, with very few wrinkles. The obstructions 
flow are the longitudinal internal butt straps and the rivet heads. 
The former are ins. wide and and in, thick. They are con- 
tinuous almost all the sections, being exactly the top the pipe, 
that they obstruct the flow much less than they would breaking 
joint. The rivets have low, conical heads the inside, which are 
smooth and regular shape. 

There are thirteen elbows 30-ft. radius the steel pipe, and one 
elbow 40-ft. radius. From the end the 6-ft. pipe, two 4}-ft. 
branches about 100 ft. long lead the power house. 

the 6-ft. pipe were open its lower end, straight line from the 
flow line the reservoir the end the pipe would represent the 
hydraulic gradient. that case, the greater part the conduit 
would above the hydraulic grade, that air would likely col- 
lect the high points and stop the flow. actually used, the pipe 
closed its lower end, and the amount water drawn off through 
the nozzles comparatively small, that high pressure main- 
tained the receivers. The hydraulic grade line, under these condi- 
tions, all points well above the conduit. 

The problem, then, determine, for different amounts water 
used per second, the proportion the total head which will ab- 
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sorbed frictional resistances, and hence the pressure under which 
the water will the receiver the lower end the pipe. 

The volume water required run the full plant ten water- 
wheels will 250 cu. ft. per second, which equivalent velocity 
ft. per second the 6-ft. pipe. The frictional resistances the 
wooden and steel pipes for this velocity were computed separately and 
are given below. 

Calculation Friction the length pipe feet, dis 
the internal diameter pipe feet, the velocity flow feet 
per second, 32.2, the acceleration gravity, coefficient that 
varies with and the degree roughness the pipe surface, and 


this case, for the wooden pipe, 000 ft., 6.03 
8.75 ft. per second. 

Then for the smooth wooden pipe, and the above values and 
can taken 0.01, and for length 000 ft. pipe— 
6.03 64.4 

Hence the virtual slope ft. per 000, which the wooden pipe 
laid, will sufficient. 

the Chézy formula, The preceding result equiva- 


8.75 
This agrees closely with the value given for smooth pipes, under 
the same conditions, Hamilton Smith, Jr., Am. 
the Ganguillet and Kutter formula 


Using the preceding value for the total loss from friction the 
wooden pipe found 27000 0.0197 53.19 ft. 
For the riveted steel pipe cin the Chézy formula may safely 


taken three-fourths the above value, 120. 


Merriman’s pp. 168-169. 
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The friction head 000 lin. ft. pipe will then 3.52 ft., 
or, 16.19 ft. 600 ft. steel conduit. 
For the whole pipe line the loss head will 53.19 16.19 
69.38 ft. 
The difference elevation between the flow line the full reser- 
and the center the receiver 516 ft., hence the efficient head 
516 69.4 446.6 ft. This must slightly reduced allow for 
the Venturi meters and other specials. 
Steel Pipe Construction.—The steel pipe conduit extends from the 
lower end the wooden pipe station 278 the power house. 
this length, about 600 consists 6-ft. pipe and the remainder 


0 As i 2 
PLATES 
THICKNESS VARYING FROM 
pipe, besides the receivers the power house, which are merely 
sections 6-ft. pipe somewhat greater strength. 

The profile shown Fig. the alignment being tangent 
from end fourteen vertical angles the change direc- 
tion made means elbows. The hydrostatic pressures the 
pipe vary from lbs. per square inch, where joins the wooden 
pipe, toa maximum 200 per square inch the The 
size the plates the same throughout the straight part the pipe, 
viz., 110 228 ins., giving sections ft. long lengthwise the 
conduit. There are 480 such plates besides those used the el- 
bows. The thickness varies from with increments 
in., but the receivers are built plate. 
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The internal diameter varies slightly with the thickness the 
plates, which are uniformly 228 ins. long with 3-in. joints. 

Assuming the circumference the middle the thickness each 
plate equal 228.375 ins., which agrees closely with actual measure- 
ments, there results: 


For metal internal diameter 72.32 ins. 


average diameter the lengths conduit which are 
built plates different thicknesses are taken into account. 

The construction the pipes follows the usual practice marine 
boiler work for high pressures. Fig. Extracts from 
the specifications are given Appendix 

The specifications for the steel were fully complied with, and the 
finish the plates left nothing desired. The clause the speci- 
fications limiting the excess weights above the calculated 
weight, while requiring the plate practically full thickness 
even the edges, was doubtless too severe. making these wide 
plates, the inevitable springing the rolls made impossible keep 
the excess weight down the close limits permitted. 

Another point the specifications may referred to, namely, the 
clause which requires that test pieces cut from finished plates different 
thicknesses must show the same strength and ductility. While 
requirement the common practice the few years followed, 
doubtful the author’s opinion whether can successfully de- 
fended. tensile strength per square inch, with 
percentage about 0.15, basic open-hearth steel used 
with phosphorus and manganese specified. obtain the same 
tensile strength and ductility the plate rolled down from slabs 
ingots the same size, necessary increase the carbon 
fully 0.24. This means, course, much harder steel, which will 
more subject injury subsequent processes manufacture. The 
plates into cylindrical pipes causes severe strains the 
metal, and experience has proved that much greater care required 
getting perfect result the thicker sheets. For this reason 
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would desirable modify the specifications for plates 
provide that the tensile strength required the thicker plates should 
less than the thin ones. The chemical composition the steel 
would then more nearly the same, and the capacity the heavier 
gauges for standing the necessary strains the boiler shop would 
increased. 

Strength the Riveted Steel principal strain which 
water-pipe conduit subjected that due internal fluid pressure. 
For pipes which the ratio the diameter the thickness the 
metal considerable, this strain given correctly the simple 
formula Mariotte. For pipes closed the ends, there longi- 
tudinal strain the plates composing the conduit. any given case 
this unit strain will only half great that which tends burst 
the pipe. pipe bedded earth this force absorbed friction, 
and its effect the metal probably extends only short distance from 
the closed end. 

Differences temperature and unequal settlement the con- 
duit may also develop strains considerable amount, which must 
borne mind when fixing the details construction. Even more 
important the possible action collapsing strains, due external 
air pressure, which may occur the pipe suddenly emptied 
accident. hardly feasible build pipe large diameter 
withstand external strain this kind unless ample provision 
made for admitting the outside air and preventing the formation 
vacuum. the Ogden pipe large number valves and relief shafts 
are provided for this purpose, which are described detail fol- 
lowing section the paper. 

fixing the thicknesses the plates and the points the profile 
which they change, the unit strains the gross section were taken 
000 lbs. per square inch the sheets, decreasing 000 
lbs. for the plates. 

The greatest head, which any given thickness plate was 
subjected, shown the following table 

plate, gross strain 000 Ibs. per square inch, 288 ft. 


4-in. 6s 11 200 h= 448 
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The net strains the plates, the rivet stresses and the efficiency 
the joints, that is, the ratio the strength the joint that the 
unpunched plate, are given below. The calculations will under- 
stood better referring the details the riveting shown Fig. 
The net section taken between the rivet holes the outer row 
rivets, the pitch which twice great that the other rows. 


Maximum tensile stress plates, gross 000 lbs. per square inch. 


net section......12 940 


Efficiency joint, per cent. 


Maximum tensile stress plates, gross 200 Ibs. per square inch. 


net section.......13 200 


Efficiency joint, per cent. 


Plate, Rivets, in., cold; ins., upset. Pitch, ins. 


Maximum tensile stress plates, gross section....11 400 per square inch. 


“ “ “ “ 


net section.......13 200 


Efficiency joints, 86.2 per cent. 


Plate, Rivets, cold; upset. Pitch, ins. 


Maximum tensile stress plates, gross section....11 600 Ibs. per square inch. 


“ 


net section.......13 600 


Efficiency joint, 85.2 per cent. 


Plate, Rivets, cold; upset. Pitch, 


Maximum tensile stress plates, gross section....11 800 per square inch. 


Efficiency joint, per cent. 


Rivets, cold; upset. Pitch, ins. 


Maximum tensile stress plates, gross section....12 000 per square inch. 


Efficiency joint, per cent. 
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Construction Elbows.—The thickness the plates the elbows 
the same adjacent straight sections. The change direc- 
tion between successive sections elbow was limited 5°, 
that each section about ft. long. The maximum angle 
any elbow was 45°, requiring nine ten elbow sections. The butt 
straps, sizes rivets and rivet spacing are the same for straight 
pipe. Detailed drawings all elbow plates were made the chief 
engineer’s office, which all work the shop was done. 

Method the work connected with the construc- 
tion the steel pipe sections was done Ogden shop espe- 
cially built and equipped with machinery for the purpose the 
contractors. The principal reasons for adopting this plan were, first, 
the great saving freight charges which resulted from being able 
ship flat plates the full capacity the cars instead the finished 
pipe sections which, for the lighter gauges, hardly half carload 
could have been loaded standard flat car, and, second, that both 
work and inspection might under the personal supervision the 
chief engineer and his assistant the pipe line. The contractor’s works 
were erected near the lower end the steel pipe line, spur track 
miles length, laid the Union Pacific Railroad connect with 
its main line. The boiler shop was substantial frame building, 
covered with corrugated sheeting; was 175 ft. long and ft. wide, 
with lean-to ft. width each side. The railroad track passed 
through the building one end and all material was unloaded un- 
der cover traveling crane which ran from end end the 
building, and, with several small jib-cranes, served handle the 
work the different machines. This crane was tons capacity; 
the traversing machinery was operated electricity, while air hoists 
were used for lifting. 

This building contained all the machinery required for punching, 
rolling, riveting and calking the pipe sections, and also the air com- 
pressor which the field riveting and calking machines the 
trench were driven. Two punches which were also used for shear- 
ing, steam riveter, set 12-in. plate rolls, 120 ins. length, and 
14-ft. planer for finishing the edges plates and straps, constitute 
the larger machines installed. Besides this, there were three drilling 
machines, especially mounted for reaming rivet-holes, and some 


smaller shaping machines and lathes. Adjoining the main shop, 
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blacksmith’s shop, enclosed with corrugated iron, was built, which 
the usual forges and furnaces for heating the rivets were placed, 
reduce the fire risk the larger and more inflammable 
building. 

The construction the shop was begun about May 15th, 1896, but 
there was some delay the delivery machinery that the first 
plate was not punched till the middle July. After this time until 
nearly the end the year, work was pushed with two shifts men, 
night and day and seven days every week. may mentioned, 
passing, that September violent wind storm overturned the 
main building, but fortunately did little damage the machinery, 
that the work was delayed only few days. 

The methods used were those first-class boiler shops, and the 
work turned out compared favorably with the product well-equipped 
eastern works. While was not intended increase the cost the 
pipes unduly, the inspection was continuous and severe. The planing 
butt straps and the reaming the holes for 1}-in. rivets, re- 
quired the specifications, were strictly insisted upon, and the fitting 
was, rule, extremely good. The sections were riveted complete 
lengths ft. ins., with round-about strap riveted fast one 
end, that the field work was confined making the connection 
between adjoining sections. The steam riveter used the shop 
formed the heads direct pressure and gave very good results. 
was necessary, however, especially with rivets, hold until 
the rivet head had cooled black heat. 

Great care was taken with the calking the joints. was done 
entirely the outside straps the use split calking machines 
driven compressed air. The calking was generally done while the 
section was suspended above the riveter, that the outer row 
rivets the longitudinal butt-straps could driven after the calking 
was finished. The calking one edge the round straps had, 
course, done after the pipe was laid the trench. 

Dipping the soon section was completed, was 
taken the dipping tank adjoining the shop, which was equipped 
with revolving derrick moved steam power. The tank was cir- 
cular, made steel plates, and buried entirely below the ground. 
The mixture used consisted grade California asphalt, with the 
interstices filled with the best quality natural liquid asphalt maltha, 
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not above 14° gravity Beaumé test. The mixture was melted and 
kept proper temperature steam coils the tank. was 
found that prolonged process coating gave the best results, and 
for this reason nearly hour was consumed dipping each section, 
and gradually withdrawing from the boiling mixture. The coating 
was smooth and glossy, and stood the necessary handling without 
much damage. 

Erection and Riveting the Steel Pipe the Trench.—The riveting 
pipe line the diameter and length the Ogden pipe 
the short period time which the contractor was limited pre- 
sented many difficulties. For the and even 1-in. rivets hand 
work was not practicable, and was undesirable even for the 
rivets. Power riveters forthis class field work were almost not 
quite untried, and there was little time for experiments. Two forms 
power riveters were specially designed for the work, and all the 
rivets were driven with them, there being practically hand riveting 
any part the pipe. They were both operated compressed air 
which was drawn from small pipe laid down the edge the 
trench for the entire length the steel conduit. This pipe was ins. 
diameter where left the compressor the boiler shop, decreas- 
ing the upper end. The pressure used varied from 
lbs. per square inch. 

The first type machine adopted the contractors and used 
the earlier stages the work was designed George 
Pegram, Am. Soc. The parts the machine the inside 
and the outside the pipe are entirely distinct. The former con- 
sists pressure cylinder and piston, the axis which coincides 
with the central line the pipe, and framework with toggle-joint. 
means this the thrust the piston turned through 90°, 
form the heads two rivets diametrically opposite each other 
the inside the pipe. The cylinder revolves freely its axis and 
can rotated drive succession all the rivets given 
wheels, running short track which rests the bottom the 
pipe. This machine acts direct pressure like the steam riveting 
machines commonly used boiler and bridge shops. 


The portion this machine outside the pipe consists essentially 
heavy cast-steel ring which furnishes the necessary reaction against 
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the thrust the riveting machine inside. For this purpose four cups, 
adjusted means hand-wheels, are attached the large ring 
points 90° apart. The ring hangs from framework above, which 
travels timber runway supported the top the pipe. Gear- 
ing provided for traversing the entire frame, well for revolving 
the ring around the axis the pipe. When operation, two rivets 
are inserted from the outside into holes diametrically opposite; the 
ring moved that two the cups come exactly opposite the rivets. 
The hand-wheels are then screwed down and pressure applied from 
the cylinder within. All the rivets row are driven with one 
setting, but when joint completed the entire machine must 
moved ahead, which, for heavy apparatus, rather slow work. 
About 500 rivets have been driven day ten hours with this 
machine. 

The second type riveting machine used much lighter than the 
one last described. The heads are not formed steady pressure, but 
striking large number blows rapid succession. frame 
work encircles the pipe and sustains the internal reaction; revolves 
the pipe special cast rollers. One rivet only driven time, 
the head which formed the inside the pipe. There 
air cylinder with piston which moved forward after the rivet 
inserted, hold place and sustain the blows the percus- 
sion riveter within the pipe. The latter comparatively light that 
can handled only two inside the pipe. con- 
sists small air cylinder, similar that percussion rock-drill, 
the piston-rod which has cup its outerend. This contrivance 
held place heavy rod, fastened into rivet hole diametri- 
cally opposite the rivet driven. 

The operation similar that the Pegram riveter, and the 
number rivets driven per day about the same. Owing its 
greater lightness, the number men required handle this machine 
considerably less, thus reducing the cost driving rivet. 

The quality the work appears entirely satisfactory, although 
for driving the rivets, the plates, somewhat heavier 
machine would preferable. 

Erection.—The trench which the steel pipe was laid was almost 
everywhere accessible team, and the sections were distributed 


this way. points, number lengths were unloaded 
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and sloping runway cut out, along which the sections were skidded 
into the ditch. short length light railroad track was commonly 
built along the center the trench which the sections were trans- 
ported connect with the finished ends. 

The riveting machines used made necessary excavate below the 
pipe additional depth about ft. allow the framework 
the riveter pass. The sections were supported timber block- 
ing placed from ft. apart. This blocking consisted 6-in. 
timbers, from three six pieces being laid one top the other. 
The engineer’s grade stakes were generally set with their tops 
multiple ins. below the bottom the pipe, that the foreman 
knew just how many timbers were needed any point give correct 
grade. 

The joining the sections was readily made and the practice was 
keep the erecting gang number sections ahead the riveting 
machines, that both riveting and erection could proceed uninter- 
ruptedly. the beginning the work much difficulty was met with 
building the pipe straight line, showed decided tendency 
assume vertical curve which threatened bring the pipe the 
center the earth instead the top the hill side. The exact cause 
this distressing phenomenon was the subject much discussion, 
but was never fully settled. fact, after the men became 
more experienced and greater care was taken with the blocking, the 
difficulty disappeared, and the foreman finally became quite expert 
giving the pipe any desired elevation direction. The elbows and 
tangents fitted the ground almost perfectly, and about 500 plates 
ordered not one was spoiled, either the shop field. 

Testing the the first ten sections }j-in. pipe were 
riveted the trench, making total ft. completed pipe, 
they were closed each end dished heads, which were bolted fast 
and calked withlead. The pipes were filled with water and subjected 
hydraulic pressure. For this purpose the air compressor was 
speeded give pressure 200 lbs. per square inch, which 
was maintained for twelve minutes, when was stopped from fear 
injuring the rather light compressor used. While the compressor was 
work, the pressure was raised 250 lbs. per square inch intervals 
ahand-pump. This last increment pressure was applied 
jerk kind water-hammer, that test was doubly severe. 
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Under this pressure the pipe proved very tight. Out some 
000 rivets, only twenty-two were discovered that leaked all, and 
most these merely sweated. The calked joints were also practically 
tight, showing only few slight leaks. sections were the first 
The latter work would probably, tested like manner, 
have given even better results. 

Anchorages.—The profile the steel pipe line shows that con- 
tains some steep grades. was deemed advisable hold the pipe 
these places building anchorages around the angle points. 
These anchorages consist concrete blocks, about ft. section 
and about ft. long. They were built timber molds. The 
mixture consisted generally Portland cement, sand and crushed 
stone, the proportions one, two and five. 

was originally intended not cover the steel 
pipe until after was completed and filled with water, but the work 
progressed was found that the effect the differences temperature 
made desirable put the back-filling sooner. Theearth was, there- 
fore, shoveled under and around the pipe, filling the trenches and cover- 
ing the pipe ft. The filling was, course, carefully 
tamped. The effect temperature the pipe was twofold. When 
there was bright sunshine the top the pipe, the bottom remain- 
ing the shade, the exposed side was elongated, that the pipe line 
became curved, and one case was observed lift from its supports 
for distance over 100 ft.; besides this, there was considerable ex- 
pansion and contraction longitudinally, well change the 
diameter the pipe. consequence, the pipe shrank away from 
the concrete the anchorages, leaving openings which, some cases, 
were large Several the concrete anchorages also 
showed number fissures and cracks, both top and their 
sides. 

Weights and Lengths Steel Pipe.—There are 476 regular sections 
straight 6-ft. pipe, besides the elbows. The lengths and weights 
are given Table No. calculated basis 490 lbs. per cubic 
foot. The invoice weights were about greater. 

Wooden Stave Pipe.—The wooden stave pipe the type success- 
fully used the West for many years. believed, however, that 
its diameter ft. greater than that any conduit the kind 
previously built. new departure, too, the use Douglas fir 
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place California redwood. The former timber much harder and 
stiffer, and some trouble was anticipated its use for staves, especi- 
ally view the great amount curvature the pipe line. After 
the first few days, however, great difficulty was experienced put- 
ting the staves together properly, even the 14° curves. 

The lumber was furnished Oregon and Washington mills, being 
planed all sides uniform finished size ins. before ship- 
ment. The specification was severe one, requiring the best class 
timber, perfectly free from knots, sap holes, season-checks and other 
flaws. was carefully inspected the mills, and again after delivery 
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Number 
sections. 
Thickness 
Weight 
main plates. 
Weight 
longitudinal 
straps. 
Weight 
roundabout 
straps. 
Total weight, 
plates and 
straps. 
Weight 
rivets. 
Grand total. 
Weight per 
foot 


186 
66. 
70... 
29. 


Divided follows: Main plates, 77% 100% 
ve 


Straps, 20% 
Rivets, 


The pipe near the dam, the 4}-ft. pipe the power house, and the receivers 
raised the total weight the steel pipe over 500 000 


Ogden. The lumber used was almost beyond criticism, being 
practically perfect appearance. was, far possible, thor- 
ougly seasoned and dried and was kept cover Ogden until 
was placed the trench. 

The pipe was built thirty-two staves, the finished staves 
being ins. wide the outside, ins. wide the inside, and 
ins. thickness. planing mill for the work building the 
wooden pipe was especially erected near the mouth Ogden 
this mill both sides the staves were dressed plan- 
ing machine conform the outlines circle; the outside 
circle 38} ins. radius, and the inside circle 36} ins. radius. 
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The radial surfaces were planes, smoothly finished. Steel templets 
the stave section were furnished the contractor and the inspectors, 
and stave varying more than in. was accepted. 

According the specifications, the length staves were 16, 
18, and ft., but more than 15% 16-ft. lengths, nor more than 
30% 18-ft. lengths, This condition was fully complied 
with, and many lengths ft., ft., and even more, were used. 

building the pipe the staves were selected break 
joints least ins., and all end joints steel tongue was placed, 
being fitted into grooves sawed into the ends the staves. These 
grooves had depth equal half the width the tongue, and were 
such width that the tongues fitted tightly. The tongues were ins. 
wide, about in. thick, and somewhat longer than the width the 
staves, extend in. into the staves. Experience 
previous conduits has shown that this construction sufficient 
make tight joint the ends staves. The radial edges the staves 
are perfectly plain, without the beading sometimes used, dependence 
being placed the swelling the timber for producing tight joint. 

intervals ft. throughout the length the conduit, 
sills ins. and ft. long were laid the trench with the 8-in. side 
down, right angles the center line the pipe, with chocks cut 
fit the periphery the pipe each side and fastened top each 
sill additional brace 4-in. timber was placed 
angle 45°, and also spiked the sill. These sills were 
bedded exactly possible, according the engineer’s lines and 
grades, and proved sufficient guide for placing the pipe its proper 
position. 

Bands.—Many different methods for banding stave pipe have been 
proposed from time time, but only few them have had the test 
practical experience. the early pipe lines, bands similar those 
used barrels were employed, but the use round rods steel has 
now become universal for all but the smallest sizes. There are, how- 
ever, many different forms and details for connecting the rods and 
making the necessary adjustments. 

the Ogden pipe the bands consist round steel rods 
and diameter, the latter being used only where the pressure ex- 
ceeds that due head They were made tested steel, 
having ultimate strength tension between 000 and 000 
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lbs. per square inch, elastic limit 000 Ibs. per square inch, and 
elongation 25% 8ins. The percentage phosphorus was not 
exceed 0.095, and sulphur 0.075. Each rod was bend cold through 
180° upon itself without sign fracture. 

complete band consists two rods bent semi-circle and two 
steel shoes. Their shapes and sizes are represented Fig. There 
are two kinds rods, one each kind being required make com- 
plete ring band. The first kind has loop eye each end and was 
made one piece steel without welds, except the loops. The 


SCALE OF DETAILS 
1 2 3 4 6 inches 
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second kind rod has two upset screw ends made without welding. 
All nuts were least in. thick, and such close fit that with clean 
threads they could not turned with the finger. The shoes are also 
shown Fig. together with the method adjusting the rods and 
shoes. They were pressed when hot out steel and have proved 
quite satisfactory during the construction the pipe, though slight 
increase the thickness metal would probably improvement. 
The form shoe and rods was designed Mr. O’Melveny, 
Ogden. 
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The bands are placed perpendicular the end the pipe with 
the shoes the sides and spaced according the instructions the 
engineer. was desired subject the bands, far possible, 
the same maximum unit strain all the conduit. For this 
purpose was prepared giving the number bands used 
each 100 ft. pipe and their average distance apart. Where there was 
much difference the pressure within the limits 100-ft. section, 
the spacing was changed the point, and some cases 
different spacing was used every ft. length. 

rod 500 giving unit strain 660 per square inch 
metal. The spacing was, course, proportioned accordance with 
the head each point, the whole water pressure being supposed 
carried the bands, allowance was made for any stiffness 
the staves. 

The following simple formula was used the computations, the 
diameter the pipe being taken ft., which the effective head 


feet any point, the number bands required for length 
100 ft. 


When the reservoir full, the least static head any point the 
wooden pipe will ft. and the greatest 117 ft. Five-eighths-inch 
bands are used for heads 100 ft., and bands for greater 
pressures. The spacing for the bands varies from down 
ins., changing differences inch between and ins., 
and differences in. between 4and The spacing the 
bands ins. for 100 ft. head, which gradually reduced 
differences in. minimum pitch ins. this arrange- 
ment the strain the metal comes within being the same 
all the bands used. 

The only other detail that calls for comment the connection 
the wooden and the steel pipes. 


shown Fig. all parts are 
rolled steel. 


The steel pipe enters into the stave pipe for length 
ins., and securely bolted. Besides this, there are two angle 
flanges, one which riveted the steel pipe, while the other con- 
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sists loose angle irons fastened bolts. There packing 
tarred burlap between the steel rings and the staves. Six connections 
this kind are used the main pipe, one each the upper and 
lower ends, and the others two points, where the alignment made 
necessary use steel elbows. 

Erection.—The light weight the separate staves and bands makes 
stave pipe specially adapted for work. the upper part 
the valley, the line was easily reached with teams. Further down 
less accessible, and the mouth the cable-way about 
000 ft. length supported framed towers, was built, which 
large amount material was raised. The hoisting engine, the lift- 
ing capacity which was about ton, was placed the bottom. The 


incline described later connection with the bridge work also served 


FINISHED SURFACES 
IRON 


BOLTS 


2°woop PIPE? 
PIPE 


take pipe material. light track, laid the trench, was used 
for distributing the staves and bands. 

The building the pipe proceeded number different 
points simultaneously, and one time there were seven separate 
gangs work, laying much 500 lin. ft. per day. the lower 
portion was not possible work more than two three places. 
Each gang consisted about twenty men; about half these were en- 
gaged putting the staves together, using only enough bands keep 
the pipe place. The rest the men followed, and put the 
full number bands. They were cinched back afterwards several 
times with short wrenches, obtain proper amount tension 
without crushing the fiber the wood. 

The vertical curvature was obtained building the pipe the 
sills, properly set beforehand, but where these were sharp, horizontal 
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was necessary spring the partly banded pipe means 
jacks. was then held place blocking, and, after being 
full banded, showed tendency return straight line. as- 
sembling the staves, bent piece 2-in. pipe was used templet, 
but the vertical diameter was made slightly greater than the horizontal 
allow for settlement. 

The whole pipe, except the parts the tunnels and the bridges, 
was covered with earth depth ft. 

The amount lumber used was about ft. M., and the 
total weight steel bands and shoes about 500 000 
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Bridges.—There are nine bridges the line the pipe line, 
which one timber trestle, while the rest are built steel. Besides 
these, all which carry the wooden pipe, there are few short cul- 
verts under both the wood and the steel pipes. 

The longest span the bridge which carries the pipe over the Ogden 
River, the only place where the conduit crosses that stream. This 
bridge riveted bowstring girder ft. length. The top chord 
forms the segment acircle, with 75-ft. radius, while the lower 
chord bent are corresponding vertical curve 6°. 
The floor beams are attached verticals apart. The dis- 
tance between centers girders ft. ins. 


| 
7 . 4 q 
—— 
q 
| 
q | x 
\ 
| | | | i 


292 GOLDMARK PIONEER POWER PLANT. [Papers. 


The other bridges carry the pipe line over lateral ravines, else 
were built place masonry retaining walls points where steel 
structure was cheaper. They are all riveted girders with single 
Warren system bracing and vertical end posts. The floor beams 
are shown detail Fig. They are fastened vertical angles 
every ft., support the stave pipe frequent intervals. 
The distance between girders ft. ins. throughout. 
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Bridges and consist two girders supported masonry 
abutments. The only interesting feature their construction arises 
from the fact that the pipe line built with vertical curvature, 
that the floor beams had placed different elevations. The 
tops the abutments were therefore placed such elevation that 
straight line connecting the bed plates parallel the chord the 
vertical arc. The offsets from this chord were then computed for 
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every floor beam, and the position the connecting bolt holes each 
vertical post the girders determined accordingly. The floor beams 
themselves remained the same for these four spans. 

The lineat bridge Fig. rock and aside hill. the center 
line the pipe the surface the ground nearly the same level 
the bottom the pipe, sloping angle 50° 80° either side. 
masonry retaining wall would have been more feet height, 
with considerable rock excavation foundation. was, therefore, 
decided use steel construction instead. The latter consists 
single girder 55.5 long over all, with its ends resting abutments, 
and floor beams that carry the pipe; they have one end bolted 
the girder, the other end being supported directly the rock 
small, separate piers low walls built the rock. 

this bridge the line the pipe follows vertical and 14° 
horizontal curve. order conform the curved horizontal align- 
ment, was necessary vary the construction each floor beam, 
the center the pipe support had placed varying distances 
from the girder. The vertical curvature was maintained varying 


the points attachment the floor beams the girders, described 
above. 


Bridge consists two spans ft. each, and the same type 
bridge 


Bridge steel trestle, 136 ft. ins. long, consisting three 
spans ft. ins. and two braced towers ft. ins. The end 
are supported masonry abutments, while the tower posts rest 
low piers. 

Detailed plans showing all dimensions were made, and bids asked 
for per pound finished bridge work, b., Chicago. 

calculating strains, the following loads were used: 

Weight water pipe, 850 lbs. per lineal foot. 
Weight wooden pipe, 


The weight the steel work was 250 300 lbs. per lineal foot. 
The unit strains used were 000 lbs. per square inch net tension, 
and about 000 lbs. per square inch compression. 

Basic open-hearth steel was used, which, when tested sample bars 
ins. wide and ins. between grips, met the following requirements: 
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Ultimate 000 000 Ibs. per square inch. 
Elastic limit ........ 000 per square inch. 

Also the usual bending and drifting tests. 

All mill and shop work was inspected, the usual specifications for 
the best class punched work being followed; but the holes for all 
field connections were drilled fit turned bolts. 

Erection Bridges.—The bridges over Ogden River and bridge 
were close the highway and readily accessible. The other spans 
were located the rocky part the from 200 500 ft. above 
the bottom. The side slopes were too steep for building wagon road, 
that became necessary adopt some other means for handling 
the material. inclined plane was therefore built opposite 
consisted light timber trestle work which crossed the 
river and followed the sloping rock close the ground average 
angle fully 45°. placed about ft. apart, and light steel 
railroad track laid them. 

The cars containing the material were hoisted means 
steel wire cable which passed around sheave securely anchored 
the top. Two horses working sweep the bottom were sufficient 
raise maximum load 000 The empty cars were lowered 
braking. The whole contrivance cost only few hundred dollars, but 
served hoist most the bridge steel, besides large amount 
stave lumber and bands for the wooden pipe. The steel for bridge 
was hoisted the cableway elsewhere referred to. 

After was hoisted the top the material was distributed cars 
moved mules along the light railway track which was built for the 
wood pipe construction. This was rather tedious work, owing mainly 
the sharp curves the line. The short girders and ft. long, 
came from the shop one piece, but the longer, 55-ft. and 70-ft., gird- 
ers were shipped three pieces. 

For erection, light, but well-braced, timber falsework was used, 
which, some places, was ft. high and rested the rock 
below. Owing its steep slope, was not easy find good sup- 
port for the bottom sills, and for one two bents recourse was had 
blasting. The total cost erection, considering the light character 
the work, was not excessive, being barely more than cent per 
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pound. There was, however, field riveting, turned bolts were 
exclusively used. 
The erection was done the Pioneer Electric Power Company 


day labor, the steel bridges were not included the pipe line 
contract. 


Timber trestle also the wooden pipe line, but 
close its junction with the steel pipe. The material used was Douglas 
tir, with the sills resting masonry piers. 


Abutments and Piers.—The abutments and piers for the 
bridges were built rubble masonry laid incement mortar. The stone 
was quarried close the bridge sites, and consisted unsquared 
stones. attempt regular courses was made, but the stones were 
selected and laid break joints horizontally and vertically. 
English German Portland cement was used for mortar the pro- 
portion one part cement three parts sand. The exposed 
surface joints were pointed with cement mortar, and projecting 
points irregular edges were allowed. 
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Valves and Other the inlet tower the dam and 
the power house there are five large gate valves, besides the smaller 
blow-off and relief valves. Three these valves are ins. diame- 
ter, and the other two ins. 

Two the 72-in. valves are placed the gate-house just below the 
dam, shown Fig. These two valves are identical construction. 
They are horizontal valves, with double gates. There are 
stems which are geared together and are operated hand-wheel. 
the gates these valves are very heavy, each gate has two bronze disks 
wheels placed the lower side, preceded and followed solid 
bronze scraper track cleaner. These wheels run bronze track 
fastened the case the valve, and the scraper coming close the 
tracks keeps them clear mud and other obstructions, and allows the 
wheels hug the track closely and prevent the binding the gates. 
These valves were designed withstand maximum water pressure 
lbs. per square inch and weigh about 000 lbs. each. the gate- 
house was nearly miles from the end the side track, they were 
shipped sections and put together the ground. Although the 
manufacturers feared that the valve seats might injured transit, 
believed that damage was done, and the gearing was satisfactorily 
adjusted. 

The third 72-in. valve placed near elbow the steel pipe line, 
about 100 ft. below its junction with the wooden pipe. Its purpose 
permit the closing the wood pipe, that can kept full 
water even when the steel pipe isempty. The hydrostatic head this 
point nearly The valve was designed for pressure 100 
per square inch. The construction valve this size and pressure 
was almost unprecedented. general arrangement, similar 
the lighter valves previously mentioned, but all parts are, course, 
much heavier, and there only single valve stem. has 12-in. 
bypass, and operated hydraulic lift supplied with pressure 
water from the main pipe above the valve. 

ft. high, and from face face flanges, and its ex- 
treme length, including the flanges, ft. 6ins. The hydraulic lift 
cylinder lined with bronze prevent corrosion, the spindle within 
being steel with bronze casing The valve stem 
proper made the best bronze. This valve fitted with the bronze 
scraper wheels and track already described. 
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The site this valve was only three-quarters mile from the 
railroad siding, but fully 300 ft. above it, and accessible only such 
temporary roadways had been constructed for building the pipe 
line. The total weight this valve was, course, 
shipped sections, but was found impossible reduce the weight 
the heaviest single piece below 000 lbs. Transporting such large 
masses was, course, slow and difficult, and twenty-four horses were 
required move the heaviest piece. The valve was, however, safely 
transported and put together without accident. believed 
the heaviest valve yet built. 


The foundations for these valves were concrete blocks, carried down 


@}RIVETED SECTIONS H 2/03” 
' 


CONNECTING 
Pipe 


BUILDING LINE 


ft. solid gravel bottom. They were made wide enough 
support the ends adjacent pipe sections, relieve the cast- 
iron end flanges the valves strain. The permissible pressure 
the soil was taken 000 lbs. per square foot. 

Besides these large valves, there are two smaller ones ins. 
diameter, which are placed between the lower end the 6-ft. pipe 
and the power house the two branches that lead the receivers. 
These branch pipes are ins. diameter, their general construction 
being the same that the larger pipes. They are reduced 
ins. the introduction the Venturi meters, thus permitting the use 
the smaller valves. These valves were tested 400 lbs. pressure 
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per square inch. Their general arrangement the same that 
the larger valves. They have two separate stems and are moved 
hand gearing. 

The connection between all the valves and the steel conduit 
made rolled steel angle flanges. One leg riveted the 
pipe double row rivets, and the other bolted the 
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flange the valve. Corrugated copper gaskets and red lead are used 
make this connection water tight. The location these valves and 
the Venturi meters shown Fig. 

Venturi Meters.—The flow water measured continuously 
two Venturi meters, one each the branch pipes supplying 
the receivers. They are built cast iron for pressure 250 lbs. 
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per square inch, the sections being connected flanges and bolts. 
The registers are the latest type made, which weights are used for 
operating the mechanism. They are placed inside the power house 
and are connected with the meters seamless brass tubing. 
The registers will record the flow from minimum cu. ft. per 
second maximum ft. the flow exceeds 130 cu. ft., 


will pass the meter without injuring it, but the excess will not 
recorded. 


11. 


Breeches Pipe.—The connection between the 72-in. steel pipe and the 
two 54-in. branches made steel casting, the general appearance 
which shown Fig.10. The pressure this point nearly 200 Ibs. 
per square inch. Connection with the steel pipes made cast-steel 
angle flanges and bolts. heavy concrete block built around the 
casting, secure against the heavy longitudinal pressure, and re- 
lieve the flanges and the adjacent pipe sections from strain. 
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Outlet Shaft and Stand Pipe.—At Station 247, the pipe line tun- 
nel little below the lower hydraulic grade line, and about ft. 
below the surface the ground. This point was selected for the loca- 
tion outlet shaft. ft. diameter, and was sunk from the 
top through the solid rock connect with the tunnel. full 
reservoir the top the shaft comes close the upper hydraulic grade, 
the virtual slope assumed equal 0.002. The pressure the 
pipe below the shaft can never exceed that due the head water 
corresponding the top the shaft. This reduces the static head, 
the lower part the pipe line, about ft. case the lower 
valves near the power house are closed, this shaft will, course, over- 
flow until the inlet valves the dam are closed. further important 


function the ghaft act relief outlet case accident 
the lower part the pipe line. 

This shaft not lined, but connects directly with the tunnel below. 
The wooden pipe this tunnel left out for distance about 100 
ft., the pipes being connected the tunnel steel angle rings and 
flanges similar those used for joining the steel and wooden pipes, 
and are bedded concrete. 

addition this shaft, stand-pipe was built which connects 
with the 6-ft. steel conduit just below its junction with the wooden 
pipe, and short distance above the heavy 72-in. valve. This stand- 
pipe wooden stave pipe, ins. internal diameter, built twenty- 
four staves and banded the same way the 6-ft. pipe. 
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tangent and follows the contour the ground the hydrostatic 
grade line. 550 ft. long, and intended mainly act safety 
valve case the large valves below should too suddenly closed, 
case collapse the pipe. 

These two relief openings permit the water rise freely 
the levels corresponding the pressure the points where they 
leave the main conduit. the pipe practically constant diam- 
eter and the same construction from the dam the lower stand 
pipe, there will excellent chance for determining the true co- 
efficient friction the wooden pipe for different velocities flow. 


Air Valves.—These are two kinds: single valves, ins. diameter, 
Fig.11, and group valves,” consisting ten 2-in. valves each group, 
which are closed rubber balls, giving aggregate area equal 
single 6-in. opening; besides this, they have blow-off valve. 
During the process filling the pipe with water all these valves 
remain open, allowing the air escape, until the water pressure closes 
the valves one afterthe other. When the pipeis emptied, the re- 
verse process takes place, the valves opening the water fiows out, 
thus permitting the air enter fast the water escapes. 6-in. 
gate valve was placed between the air valves and the main pipe. This 
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gate intended left open under normal conditions, being closed 
only case damage the air valve. These air valves are placed 
all summits the wooden and steel pipes. 

Blow-Off Mud Valves.—These are placed all depressions 
the pipe, both for emptying the pipe and also for removing accumula- 
tions sand, earth and other foreign matters. They consist 6-in. 
angle gate valves, through which the water discharged into small 
timber flumes laid covered trenches, and leading the river. 

guard against injury from the sudden closing valves, 
number relief safety valves are used close the power house, 
which allow water escape when the pressure exceeds 200 lbs. per 
square inch. Five these valves are placed the 6-ft. pipe just 
above the breeches pipe, five each the receivers, and one each 
intake pipe between the receivers and wheels. 

The large valves are enclosed gate-houses masonry and frame 
construction, large enough protect them from the weather and allow 
their operation. The smaller valves and the manholes are covered 
timber boxes protect them from frost and accidental dis- 
turbance. 

AND ELEcTRIC 

For the following description the hydraulic and electric ma- 
chinéry, the author indebted Mr. Boggs, the electrical en- 
gineer the Pioneer Electric Power Company, charge its 
erection. plan and transverse section the power house are shown 
Figs. and 13. 

The installation comprises the following apparatus: Five 750-K. 
polyphase generators; two 100-K. direct-current 500-volt 
exciters; five 200-H.-P. Knight water-wheels; two 135-H.-P. Knight 
water-wheels; one 7-panel generator switchboard; one 12-panel dis- 
tributing switchboard; nine 250-K. step-up transformers; two 
blowers cooling outfits; one 15-ton traveling crane; two Venturi 
water meters. 

Receivers.—As noted the general description the works, the 
water delivered from the pipe conduit into two receivers, which are 
buried the ground, one either side the power house. They 
are ft. diameter, and, their general appearance and the material 
used, closely resemble the regular steel pipe conduit. may 
noted, however, that the thickness the metal increased in. 
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order allow for water-hammer. Besides this, the edges all plates 
and straps were planed, and the rivet-holes reamed out fully in. 
after punching. 

The receivers are provided with five safety valves each, which dis- 
charge when the pressure exceeds 200 per square inch, and 
outlet gate the bottom. From each these receivers, five 30-in. 
and one 10-in. intake pipes extend the walls the power house 
connect with the water-wheel nozzle pipes. Between these intakes 
and the nozzle pipes are placed the following valves, order named: 
One 18-in. geared gate valve, one 18-in. hydraulic gate valve, and one 
18-in. butterfly valve. 

The 18-in. geared gate valve only used case repairs 
the particular machine that governs, and left open all other oc- 
casions. The18-in. hydraulic gate valve piped valve, 
which placed back the switchboard and under the floor, and 
means lever the switchboard, connected this valve, the gate 
can opened closed the operator’s will. This valve the one 
which used for starting stopping wheel. The 18-in. but- 
terfly valve operated means worm gear from the governor, and 
used checking the speed the wheel reducing the head 
pressure near the nozzle, and thus avoiding sudden fall head 
the main pipe line, which would detrimental the proper work- 
ing the plant. 

The nozzle for the water-wheels has six rectangular openings ports 

securely fastened the base the machine, and the ports the noz- 
zle are made continuous, with separation between each them in. 
thick. Sliding back the ports this nozzle tongue, connected 
the piston rods two hydraulic cylinders which are placed one 
each side the head the nozzle. These hydraulic cylinders are 
piped another valve, under the floor, back the switchboard, 
which also controlled lever the switchboard. The operator 
thus enabled close one more the nozzle ports may 
desire. the opposite side the water-wheel from these hydraulic 
cylinders hand-wheel, which geared rack that moves simi- 
lar tongue for opening closing the nozzle ports its extreme end. 
The levers that operate the hydraulic gate and nozzle are placed near 
the top the switchboard. The set levers for each water-wheel 
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placed the panel governing the generator which driven the 
wheel question, that the operations required starting stop- 
ping these machines are reduced minimum. 

There also between these levers indicator with two hands, one 
showing the movement the hydraulic gate and the other that 
the nozzle. 

Water- Wheels.—The water-wheels are ins. diameter, and have 
bronze buckets cast one solid piece; these will, when the 
nozzle ports are all open, receive the water the same instant. The 
centers the wheels are made cast steel, the buckets being pressed 
these steel centers, and secured with turned bolts, fitted reamed 
holes, passing through both pieces metal. These wheels were bored 
fit, and are keyed tothe generator shaft, each wheel being faced 
and perfectly balanced. 

Each water-wheel provided with two fly-wheels, about ins. 
diameter, each which weighs about tons, and placed inside 
housing each side the wheel. These fly-wheels are banded with 
5-in. Ulster iron, shrunk hot. They are split three parts 
and are filled with metal, banded, bored fit, and keyed the gen- 
erator shaft. They are turned the face and nicely balanced. 

The armature, armature shaft, two fly-wheels and one water-wheel, 
which comprise the moving parts, weigh much tons, which 
greatly helps maintaining uniform speed, notwithstanding changes 
head the main pipe, changes the generator load. 

The water-wheel, fly-wheels, nozzle and the two hydraulic cylin- 
ders are encased steel housing, bolted the machine bed-frame. 
the top this housing placed the speed-regulating apparatus 
governor, which driven from the water-wheel end the armature 
shaft and geared the shaft the worm gear which operates the 
butterfly valve already referred to. There also hand lever the 
shaft this butterfly valve that used regulating the opening 
until the governor picks up, the starting machine. 

Between the two lines machines and down through the center 
the building underneath the concrete floor the spillway into which 
the wheels discharge the water, and through which the water carried 
back the river from which was taken. 

each side the plant, near the generator switchboard and 


facing each other, are the registers for the two Venturi water meters 
elsewhere described. 
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Generators.—The generators used this plant are the General 
Electric type, with poles, and, 300 revolutions per minute, have 
output 750 K.-W. 2300 volts, and frequency cycles per 
second, and the factory tests show that the variation volts will 
less than with constant speed, should the full non-inductive load 
thrown off on. 

The bed plates the generators were filled with cement after they 
were leveled and securely anchored their respective foundations. 
Between the machine foundations and the building foundation wall, 
each side the building, which runs the entire length 
the building and across the rear, and this subway are carried all the 
necessary piping for water-wheel controllers and all the wires between 
the generators and the switchboards. The cable connecting each 
generator its respective panel the generator switchboard 
three-wire concentric 250 000 lead-covered cable, and the excit- 
ing wires are two-wire concentric No. lead-covered cable. 
fact, all the machine connections the switchboard are lead- 
covered cables. 

Exciters.—The exciters used this plant are six-pole 500-volt ma- 
chines, and will give 100 K.-W. 550 revolutions per minute. Each 
these machines ample for the entire exciting current that will 
needed for the ten 750-K.-W. alternators, and they are each direct 
connected 135-H.-P. Knight water-wheel similar every way 
the water-wheels previously described. These exciter 
water-wheels are cross-connected each receiver, that either exciter 
can operated from either receiver. The advantage this self 
explanatory. 

Switchboards.—The generator switchboard consists seven marble 
panels; five these are for the alternators, one for the exciter, and 
one the instrument panel. 

Each generator panel has the following apparatus One 150- 
volt Thomson alternating voltmeter one 000 K.-W. Thomson alter- 
one 25-ampere Weston ammeter three Quick 
Break, T., 300-volt, 200-ampere switches three P., 300-volt, 
200-ampere fuse boards two P., B., T., 600-volt, 30-ampere 
switches one field rheostat two pilot lamps one station transformer; 
three current transformers two sets three-phase bus-bars. 

The exciter panel equipped with the following apparatus Two 
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600-volt Weston voltmeters two 300 ampere Weston ammeters two 
pilot two P., B., T., 600-volt, 200-ampere switches 
four P., 600-volt, 200-ampere magnetic cut-outs two field switches 
two Carpenter enamel field rheostats. 

The instrument panel has the following apparatus: Two pilot 
two 000-K.-W. Thomson alternating wattmeters two 130- 
volt Bristol recording volt meters one Bristol recording water-press- 
ure gauge; one synchronizer with two plug one ground de- 
tector with two plug boards two station transformers eight current 
transformers. 

These panels are 90x each. They are built blue Vermont 
marble, with nickel fittings. There are two sets three-phase bus- 
bars the back, extending the entire length the seven panels, 
well two bus-bars, also running their entire length, from which the 
exciting current taken. 

The speed-indicating apparatus consists tachometer coupled 
the shaft small synchronous motor; there are two these. 

From the generator switchboard the current carried the dis- 
tributing board means copper bars, which there are two sets 
three, connecting the two sets bus-bars the generator board 
with the two sets bus-bars the primary panels the distributing 
board. 

The distributing switchboard ina gallery the rear the build- 
ing and over the generator switchboard. Back this distributing 
switchboard are the nine 250-K.-W. step-up transformers, the light- 
ning arresters, and the two blowers for cooling the transformers. 

The distributing board divided one the primary 
section, and the other the secondary section. section has six 
panels. the primary section, four the panels are for the low side 
the step-up transformers, theremaining two being for the local dis- 
tributing lines the vicinity the power plant. the secondary 
section, four the panels are for the high side the step-up trans- 
formers, and two for the long-distance transmission lines. 

The 300-volt primary panels are each equipped with the following 
apparatus: Three 350-ampere Thomson alternating one 
Thomson recording wattmeter; three P., B., T., 
200-ampere switches; three P., 300-volt, 200-ampere fuse boards; 


three station transformers; two current transformers; two sets three- 
phase bus-bars. 
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The 100-volt secondary panels have them three P., B., 
switches; three plug tube cutouts and two sets three-phase 
bus-bars. The length this distributing switchboard ft., and 
built blue Vermont marble. 

Back the distributing switchboard and raised platform are 
placed the step-up transformers. These transformers raise the poten- 
tial the current from 300 100 volts, which pressure goes 
into the long-distance transmission lines. The transformers are con- 
nected sets three, and the delta connection used both 
sides. each end the building the gallery are placed the two 
blowers, direct connected 23-H. 500-volt direct-current motor. 
These blowers are used cooling the step-up transformers, and force 
the air through the bottom the transformers, around the coils, 
and out the top, thus giving good ventilation. 

Transmission Line.—The transmission line deliver 
about 000 H.-P. the sub-station Salt Lake City, distant about 
miles, and consists two circuits, making six wires 
gauge. 

The poles used this line are Oregon cedar, and are good, clear, 
straight poles, 30, 40, and ft. long, with 9-in. and 10-in. tops. 
There are two cross-arms each pole for the wire; two wires are 
the top arm ft. apart, and four wires the bottom arm each ft. 
apart, circuit being each side the pole; and these wires are 
arranged that should plane placed perpendicular across the cir- 
cuit would show equilateral triangle, with wire each angle, 
the length the sides being ft. These wires are transposed about 
every half mile. this arrangement the pole line wire, the induc- 
tive effect reduced minimum. 

About ft. below the second cross-arm the pole two-pin 
which the telephone wires are strung, being transposed 
about every four poles, there being average about poles per 
mile. 


The current fed into the transmission line the power plant 
100 volts, and delivered the step-down transformers 800 
volts. This will give energy loss about the line, and 
potential loss about per cent. The substation step-down trans- 
formers deliver this current the local distributing lines again 
volts. There are present nine 250-K.-W. step-down transformers 
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the substation, connected way similar the step-up transformers, 
and the switchboard the substation similar every respect 
the distributing board the power plant gallery. The cooling appa- 
ratus here also identical with that used the power plant, except 
that the motors used here are 60-cycle induction motors. 

While the transmission lines are present capable delivering 
000 H.-P. the substation, with 10% energy loss, should be- 
come necessary, the step-up transformers can deliver more than this 
changing three wires their high side, and delivering the current 
into the transmission lines 000 volts. Thus the line capacity would 
more than doubled. 

The present installation the power plant only capable de- 
livering 750 K.-W. its lines, but ample provision has been made 
increase this amount K.-W. installing five more 750 
K.-W. machines, new industries manufactures spring the 
result the advantages offered them Ogden and Salt Lake City. 

There one important feature the arrangement the machinery 
which should noticed, viz., the complete duplication all parts. All 
portions the plant below the breeches pipe casting, the lower 
end the 6-ft. conduit, are absolutely symmetrical about the center 
line the power house, each side being entirely independent the 
other. This applies not only the pipe and the receivers, but all 
parts the switchboards, etc., well generators and water- 
wheels. Either one the exciters, also, capable providing 
cient current for all the large generators, and can run with water 
from either receiver. The advantage this arrangement that 
accident either receiver, one more wheels generators, 
would not result the shutting down the entire plant, but the 
worst only one side. For short period all the required power 
could probably supplied from one side the power house. 

Machine Shop.—The machine shop one-story brick building, 
covered with standing seam steel roofing. The central part the 
building occupied well-equipped machine shop, while two wings 
serve respectively store-room and superintendent’s office. 


Dam. 


The general location the dam was determined the topography 
the upper valley, but required considerable study fix its exact 
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site. number borings were made the bed-rock, and the latter 
was explored with diamond drill depth from ft. The 
location chosen combines the advantages short dam with 
comparatively high position the bed-rock. The cross-section 
shown the general plans the dam, Fig. 14. 

The bed-rock underlying the bottom fairly compact limestone, 
covered ft. loose water-bearing gravel. the sides 
the cafion there are outcrops the same formation. The crest the 
dam about 400 ft. long and its elevation above the ground about 
ft., making total height fully 100 ft. above the bed-rock. 
inexpensive form waste water-way provided excavating the 
solid rock the north bank, that the dam itself not used 
overflow weir. 

The inlet tower for supplying the conduit will placed close 
the south end the dam. 

Although the location entirely favorable the construction 
masonry dam the usual form, and the cost would not excessive, 
was determined inquire into the feasibility adopting some 
different design which saving might expected. The idea was 
entirely excluded, however, doing the expense either safety 
resisted, the necessary factors safety. was believed, however, 
that would possible reduce the amount masonry required 
adopting design which the stresses coming every part would 
more uniform and definite than massive dams, that the 
strength the material would more fully utilized. Following out 
this line investigation, number different designs were studied 
detail. 

The plan finally adopted provides for concrete dam consisting 
isolated piers united segmental arches. Both the quantity 
material used and the cost construction promises consid- 
erably cheaper than dam the usual type. believed, too, 
meet all necessary requirements strength, water-tightness and 
durability. The statement the saving cost based the 
result actual bidding made number experienced con- 
tractors detailed plans and specifications. While the bids differed 
largely the actual amounts, they were, every case, considerably 
lower than the tenders for masonry dam which were made the 
same time. 


‘ 


Papers.] GOLDMARK PIONEER POWER PLANT. 311 


addition this design, the question was studied substituting 
steel structure for the upper ft. dam. Although, under the 
conditions prevailing Ogden steel dam proved un- 
economical, there may places where the result would different. 
For this reason some forms steel dams, given Appendix may 
some interest. 

Concrete dam consists concrete masonry, but thin 
steel plate covering bolted the up-stream face prevent abrasion 
and the percolation water. shown Fig. there are six 
separate piers and two abutments, which are joined together, both 
the up-stream face, and top the piers, circular concrete 
arches. The piers are ft. thick, while the arches have clear span 
ft. The extrados the arches cylindrical, with radius 
ft. The thickness the arch rings varies, being ft. for the upper 
ft. dam, ft. for the next ft., and ft. below this point. 

The arches the top, which will carry roadway ft. wide, are 
semi-circular, the intrados having radius 16ft. They are practically 
continuous with the arches the up-stream face. The spandrel 
spaces above these arches will also filled with concrete, and stone 
coping will laid top, side. top this coping there 
will iron hand-railing ornamental stone parapet. 

The steel facing will in. thick. The plates front the 
arches will ft. long, while the flat plates the piers will 
10} ft. length, making lap-joints with the curved plates the 
arches. There will lap-splices, with single row }-in. rivets, 
spaced ins. apart. The joints will made water-tight calking. 
The surfaces coming contact with the concrete will cleaned, but 
not painted, while the outer surfaces will painted with asphaltum 
paint. 

Stresses and Cross-Sections.—The dam designed purely gravity 
structure, and the way which the forces act will readily seen 
examination the plans. The arch-rings act simply transfer 
the water-pressure the adjacent piers, which must sufficient 
size and strength withstand the entire hydrostatic pressure that 
comes both piers and arches. customary, the water assumed 
extend from the top the dam bed rock, but not supposed 
penetrate beneath the piers and exert upward pressure. 

The arches are circular segments, that their central lines coin- 
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cide exactly with the line pressure for water pressures acting nor- 
mally the extrados. Hence the compressive strains are uniform 
the arch-ring any given elevation and are readily found the for- 
ft. height, the water-pressure pounds per square foot, and 
the radius the center line feet. The actual stresses, thus 
computed, are quite moderate, being lbs. per square inch for the 
ft. arch, 106 lbs. per square inch for the 7-ft. arch, and 120 lbs. per 
square inch for the 8-ft. arch. The minimum thickness ft. arbi- 
trarily fixed from practical considerations. 

The determination the best and most economical cross-section 
for the piers somewhat tedious, tentative process. The require- 
ments strength and stability are the same for continuous 
masonry dam, but the water pressure withstood each foot 
pier much greater, that heavier section needed. Each pier 
acts abutment for two arches, but, owing the symmetry 
the construction, the components the thrust parallel the face 
will always balance. Hence, the resulting force tending overturn 
the pier acts right angles its face, and equivalent press- 
ure plane, the width which equal that the pier and 
two half arches. the piers are ft. wide and the arch-span 
ft., the pressure the water the pier equal that which 
would exerted fluid with specific gravity e., weighing 
62.5 187.5 lbs. per cubic foot. The weight the masonry 
taken 145 Ibs. per cubic foot. 

The usual standards for strength and stability were followed, and 
the graphic analysis the adopted cross-section shown Fig. 15. 
All forces are given cubic feet masonry. 

there shown, the factors safety are the following: 

Overturning.—The moment the forces which resist over- 
turning, when taken about the down-stream edge the dam, any 
elevation, are more than twice great the moment overturning 
the same point. 

Sliding.—The angle between the resultant any and 
the normal the joint nowhere exceeds 0.85 40° 
coefficient friction 0.85 the masonry will sufficient prevent 
sliding. This considered amply safe the case concrete dam 
which there will joints, properiy speaking, but, the contrary, 
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considerable cohesive strength. true that standard sections for 
masonry dams the angle between the resultant and the normal usu- 
ally somewhat smaller than the above value. such dams, however, 
the dimensions the cross-section are not increased this require- 
ment, the length the joints are mainly fixed the necessity 
keeping the resultant within the middle third. 

Internal Stresses the Masonry.—The resultant all joints 
kept within the middle third, that there are tensile stresses. 
The compressive strains for full reservoir nowhere exceed 10.7 tons 
persquare foot, this being the stress the bottom, and are less other 
points. While this value somewhat greater than usual dams 
100 ft. high, leaves large factor safety, and has been exceeded 
actual constructions, some which have stood for several centuries. 
must borne mind here, too, that standard dam sections the 
lengths joints height 100 ft. are not determined the 
limiting compressive strains, but the necessity avoiding tensile 
stresses and maintaining proper stability against overturning. 
Where the water face vertical, both these requirements are met 
keeping the resultant all joints within the middle third. 

The section adopted under these conditions approximately trape- 
zoidal, and differs from the standard section having heavy batter 
the up-stream face. This batter essential. The length the 
joints the upper part the dam (as elevation 80) were de- 
termined the requirement middle third, but below that 
elevation was necessary extend the base keep the stresses 
the masonry within moderate limits. 

Specifications for piers and arches are built 
concrete, mixed machinery and carefully rammed into well-braced 
molds, form homogeneous, monolithic structure. The steel- 
facing will serve the upper side the molds. Portland cement 
will exclusively used, the proportions being one part cement, 
two sand, and four broken stone, for the arches, for the exterior 
feet the piers and for all concrete deposited under water. For 
the rest the work, the proportions will one, three and five. 
computing the amount cement used, shall measured packed 
barrels, the cubic contents barrel Portland cement weighing 
400 Ibs., being taken equal cu. yd. The cement will care- 
fully tested before acceptance strength and fineness. The broken 
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stone shall clean, durable limestone, while the sand must clean, 
coarse and silicious. The steel used for plates and rivets shall con- 
form the specifications given Appendix 

Method Construction.—The method sinking foundations will de- 
pend the nature the material and the amount water encoun- 
tered the pits. expected that the excavation separate trenches 
for the piers will greatly reduce the difficulty handling the ground- 
water. The earth excavation will carried down with sloping sides 
until water reaci:ed. Below this level the trenches will timbered 
and braced. The piers and arches will sunk bed-rock ft. 

Quantities. amount material for the above arch dam, 
well for dam the ordinary form, given below: 

Concrete Masonry.— 


Ordinary dam. Arched dam. 
dam 200 cu. yds. 000 cu. yds. 
Total concrete ......38 900 cu. yds. 700 cu. yds. 
Excavation.— 
Earth excavation...........33 700 cu. yds. 550 cu. yds. 
Steel-plate facing........... 000 Ibs. 


The unit prices bid the several contractors for the different 
classes work were almost identical for both forms dam, that 
the total cost the new form was from 12% 15% less than that 
the old type. omitting the steel plate facing and substituting 
asphalt coating, which appears the author quite feasible, still 
greater saving would effected. 

The work was carried out under the direction Bannister, 
Am. E., chief engineer, while Messrs. Willard Young and 
McCartney successively held the position assistant chief 
engineer. Mr. Hayward was consulting engineer for the hy- 
draulic and electric equipment, while George Pegram, Am. Soc. 
E., acted advisory capacity consulting engineer. The 
location and early construction were charge Mr. Snyder, who 
was succeeded Mr. Reaugh. the author were entrusted the 
designing the pipe conduit and its details, and the studies for the 
dam, well the mathematical and technical work connected with 
the plant, excepting the electrical and hydraulic machinery and trans- 
missions. Mr. Rhodes was charge the work the pipe 
conduit for the contractors, Messrs. Rhodes Brothers. 
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EXTRACTS FROM STEEL PIPE SPECIFICATIONS. 


Requirements for steel shall the class 
termed ‘soft medium,’ and shall made the open-hearth process, 
either the basic process the acid process, the engineer may de- 
termine. made the basic process, the percentage phosphorus 
shall not exceed 0.04 and sulphur shall not greater than 0.04; 
made the acid process, shall not contain more than 0.07% 
phosphorus and not more than 0.04 sulphur. The percentage 
manganese shall not greater than 0.60 per cent. Each sheet shall 
uniformly homogeneous quality, and should reasonable doubt 
exist the quality uniformity the steel furnished, the en- 
gineer may order additional tests before acceptance. 

pieces shall furnished from least the finished 
material each melt, but least two test pieces shall made from 
every melt. The plates sheets from which test pieces are taken 
shall selected random the inspector, and each piece shall 
numbered with the corresponding melt number. 

Tensile test pieces shall least ins. long, and shall have 
for length uniform planed-edge sectional area least 


sq. in., the width case less than the thickness the 


piece. 

Bending test pieces ins. long, and have width not 
less than four times the thickness, with edges planed smooth. 

test pieces shall ins. wide and not less than 
ins. long. 

Drifting test pieces shall ins. wide and not less than ins. 
long. 

Test pieces above shall give results follows: 

Ultimate strength, 000 lbs. 000 

Elastic limit, not less than one-half ultimate strength. 
Elongation, not less than ins. 

Reduction area fracture, least per cent.” 

All fractures shall fine, silky and free from crystalline appear- 
ance, from indications injurious treatment insufficient 
working. 

test pieces shall bend double under the hammer, cold, 
without signs cracking. 

punching test pieces, row eight holes, in. diameter and 
ins. between centers, shall punched without any cracks. 

drifting test pieces, not less than two holes, in. diameter, 

spaced ins. between centers, shall punched and then enlarged 
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blows from hammer upon drifting pin until said holes are 
ins. diameter, without showing signs failure cracking 
the inside the edge the plate. Punching and drifting 
tests made cold. 

plates must also admit cold hammering scarfing 
fine edge the laps without cracking, and the test pieces must 
furthermore withstand such quenching, forging and other tests may 
satisfy the inspector the temper, soundness and fitness for use 
the material. 

failure test pieces, taken random aforesaid, conform 
the above requirements may, the discretion the engineer 
inspector, cause the rejection the entire product the heat melt 
from which such pieces are taken. 

finished material shall free from laminations, cracks, blisters, 
scale cinder spots, and have clean edges and good surface free from 
bends. The plates shall fully the required thickness the 
edges. Any plate whose thickness any point may found less 
than the required thickness more than one one-hundreth 
inch shall rejected without appeal. Furthermore, least 
the plates must the full required thickness all points. 

Plates varying more than from the standard weights per square 
foot will rejected, and allowance will made for weights more 
than excess the standard weights required. 

The plates shall rolled flat good mill practice will permit, 
and each plate shall cut the dimensions required. variation 
more than in. from the dimensions required either length 
width plate will not permitted, case shall they scant 
the required dimensions. All material shall finished first- 
class, workmanlike manner. 

Engineer the Power Company, his representative, shall 
have the right all times inspect the process manufacture and 
testing any and all plates, and may have, his discretion, ad- 
ditional number test pieces, not more than one-fourth the whole, 
prepared above from such melts may designate, for testing 
under his own supervision, the expense the power company. 

soft steel, and shall have tensile strength between the limits 
000 and 000 lbs. per square inch, with elastic limit not 
less than 000 and shearing strength not less than 72% the 
ultimate strength. Physical tests shall made the Inspector 
determine the elongation and area point fracture. ordi- 
nary test piece, described above, the elongation shall not less 
than 24%, and the reduction area point fracture not less than 
per cent. The material shall also such quality will stand 
bending double and flat, before and after heating light yellow heat 
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and quenching cold water, without sign fracture the convex 
surface the bend. All rivet material not conforming the above 
requirements shall rejected. 

understood and agreed that any plate that shows any defect 
during the process punching, bending, riveting and manufactur- 
ing into pipes shall rejected, notwithstanding that the same may 
previously have been satisfactorily tested. 

All plates and rivets must free from rust and kept under cover 
from the time manufacture the plates and until the completed 
pipe dipped coated. factory, the plates must loaded 
under cover upon suitably covered cars. They must delivered 
under cover the pipe shop and must kept under roof and cover 
until ready for shipment, and way exposed the weather 
moisture. cases accidental rusting, the rust must 
removed from the plates before proceeding with the manufacture 
the pipes. 

Manufacture and Laying seams shall butt seams, 
with straps exactly fitted the curvature the main plates. 

The round straps (uniting adjacent sections) shall placed 
the outside the pipe only; they shall ins. wide and their 
thickness shall the same the thickness the plates the pipe. 
Each strap shall have four rows rivets placed zigzag, and spaced 
indicated the detailed plans. 

longitudinal seams shall united two butt straps, one 
the inside and the other the outside the pipe. The outer 
strap shall ins. wide and the inner ins. 

The longitudinal joints shall all cases placed the top 
the pipe, both the straight portion and the elbows, that the 
straps shall entirely continuous throughout the entire length the 
pipe. 

The thickness the longitudinal butt straps (both inside and 
outside) shall in. for the portion the pipe built and 
in. plates, and in. for the rest the pipe line. 

There shall six rows rivets the longitudinal joints, 
which four rows shall through both butt straps and the main plate, 
and two rows through the wider inside butt strap and the main plate 
only. 

spacing shall zigzag, with double pitch the row 
rivets that goes through two thicknesses only. 

butt straps, both longitudinal and circumferential, shall 
‘rolled’ the correct circular curve necessary fit the pipe 
closely. 

edges the outside straps, both round and longitudinal, 
shall planed for calking. 

The inside longitudinal butt straps shall the same length 
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the main plates; they shall straight and true possible, but shall 
not calked. 

outside longitudinal straps, butt against the edges 
the round straps, shall planed down feather edge for short 
distance and extended under the round straps, the edges the latter 
being calked. 


The splices the round straps shall scarfed joints, extending 
over three rivets. 

under strap the lap must scarfed thinned ma- 
without being heated; the upper strap remain the 
original thickness for calking. 

diameters the rivets used shall follows: 

For the portion the pipe line built of— 

and plates Diameter rivet ins. 
and }-in. plates Diameter rivet in. 
and plates ......... Diameter rivet in. 

These sizes shall the diameters the rivets when cold. 

rivet holes shall punched in. greater diameter than 
that the cold rivet, except the case the rivets. this 
latter case, the rivet holes shall punched diameter the 
die side and reamed ins. 

All riveting the shop must done steam, compressed air 
hydraulic machinery, capable exerting slow pressure sufficient for 
the formation perfect rivet heads, such form and dimensions 
may directed the engineer. 

All burrs, caused punching, the lower side the plate, 
must removed countersinking; all burrs produced shearing 
must removed filing chipping. 

The sheets must pressed closely together while the rivets are 
being driven and until the rivet heads are formed. The riveting will 
inspected the Engineer the Power Company, and all rivets 
which not properly fill the holes, which may found defective 
any respect, must cut out and replaced and the expense 
the contractor. 

All riveted seams and joints every description shall thor- 
oughly calked the outside the pipe the best and most work- 
manlike manner usual first-class boiler work. The calking all 
seams made the shop must done before the coating applied 
the pipe, and every precaution must taken, both the shop work 
and field work, insure the utmost strength and tightness.” 
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DESIGNS FOR STRUCTURAL STEEL DAM. 


Two types, Plans and are shown the plans, out number 
considered, which were studied detail, that the quantities 
may relied upon correct. 

Plan A.—This form dam consists number cantilever 
trusses spaced feet apart and braced together, and steel plate 
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DOWN STREAM FACE 


2 
DETAIL OF 


covering, which receives the direct water pressure and transmits 
the trusses. The latter are ft. length, with base ft. width, 
this being nearly the same the thickness standard masonry 


dam the same elevation. 


The outline the trusses triangular, the down-stream posts 
being vertical, while the water face has heavy batter, the vertical 
component the water pressure the up-stream face essential 
the stability the dam. Theoretically, curved face would lighten 
the steel work slightly, but not enough outweigh the advantages 


straight chord. 
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The steel work rests concrete rock foundation, which 
securely anchored. This foundation need not essentially different 
size shape from the equivalent portion all-masonry dam, 
comparing relative costs only the upper ft. need considered. 

The trusses are designed according ordinary bridge practice, 
with simple details, the connections the upper portion being 
rivets, and the lower part turned pins. They should built 
according the specifications for materials and workmanship used 
for the highest grade railway bridgework. 

The stresses the different members were determined graphically, 
the only forces acting being the water pressure, the weight the 
dam, and the resistance the anchorage. All these forces are 
definite magnitude and direction greater degree than most 
other kinds steel construction. 

The tensile stresses were taken 000 lbs. per square inch 
net section, while for compression the following formula was used, viz. 


the full length compression member, and the radius 
gyration the cross-section. 

Where beams are subject cross-bending, the net tensile strains 
are 000 lbs. per square inch. 

The trusses are braced together sets four comparatively 
light bracing the plane the vertical posts. The long horizontal 
bottom struts are also connected bracing. Every fourth panel 
left without bracing, that longitudinal expansion may take place 
without straining the metal anywhere, the convex plates the water 
face allowing slight motion. Expansion right angles the face 
provided short rocking links the foot the vertical posts. 

Two forms plate facing were proposed, the first consisting buckle 
plates resting rolled while the second single curved 
sheet steel, extending from one truss the next, sustains the water 
pressure. The strength the buckle plates and beams computed 
the usual methods, the thickness the former varying according 
the depth. 

The concave sheets the second design are circular segments with 
ft. and chord. All sheets are the same size, 
and joined adjoining sheets calked riveted joints. 

These plates are uniformly thickness. Their strength 
readily calculable, the water pressure constant any given 
elevation and the tensile strain given the formula: 
750 lbs. per square foot, and 750 250 hence the 


gross tensile strain plate will only 830 lbs. per square 
inch. 
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The steel trusses are connected the foundation anchor bars 
the up-stream end, while the vertical posts rest steel bed-plates 
and shoes. The horizontal shear transmitted special inclined 
struts. 

Plan B.—This design based Bainbridge’s patent, dated 
April 16th, 1895. The structural frame not truss cantilever, 
but consists simply series struts which carry the thrust the 
water direct the foundation. These long struts are, course, 
securely braced, prevent buckling any direction. The steel 
facing consists buckle plates concave sheets steel already 
described, which are fastened inclined chord which the struts 


CONTINUOUS WALLS 
LOAD ON SOIL—114 TONS PER SQ. FT. 


| Beams 13747" 


Total Horizontal Pressure 
— 2;300;000-> 


Fig. 17. 


connect. The struts and the steel face are both placed angle 
45°, with the horizon, that there uplifting effect the 
foundation below. The amount steel this dam less than 
Plan though the saving will most cases more than offset 
the increased cost the foundation. 

Fig. 17, the struts are shown supported separate shallow 
foundations, but most cases, will necessary carry them 
down bed-rock, which would increase the amount masonry very 
much. the other hand, where the bed the stream consists 
solid rock, overlaid small amount earth, special 
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foundation will required. such location, this form dam 
may prove economical, and might adopted with advantage. 

The relative amount materials required build steel dams, 
according Plans and given Table No. well the 
amount masonry contained standard masonry dam the usual 
form. The comparison limited dam ft. height, but the 
metal required for proper anchorage the steel dam taken into 
account. 


TABLE No. STATEMENT QUANTITIES STEEL AND 
Masonry Dams. 


Height dam, ft.; length assumed, ft. 


Plan A.—Steel Cantilever Dam with Buckle Plate Facing. 
Trusses and 4580 Ibs. 
Shoes, bed-plates and anchorage........... 1805 


800 Ibs. per lineal foot. 
Plan A.—Steel Cantilever Dam with Curved Plate Facing. 

Shoes, bed-plates and 1805 


Plan B.—Steel Strut Dam with Buckle Plate Facing. 


Plan B.—Steel Strut Dam with Curved Plate Facing. 


Standard Masonry Dam, ft. high. 
Total masonry cu. yds. per lineal foot dam. 


050 Ibs. per lineal foot. 
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MEMOIRS DECEASED MEMBERS. 


mation which will amplify the records here printed, correct any errors, should 
forwarded the Secretary prior the final publication. 


THEODORE ELLIS, Am. Soc. E.* 


Diep 1883. 


Theodore Ellis received his early technical training the office 
Boston civil engineer, where was engaged minor capacities 
accept appointment Assistant Engineer the Hartford, Provi- 
dence and Fishkill Railroad. was placed charge surveying 
party, and afterwards the construction the line from Bristol 
Plymouth. When this engagement was completed, visited Mexico 
report mining properties for Boston parties, and one his 
papers before the Society contains description the Mexican 
method making hard lime floors which observed during his 

returning the United States 1861 opened office 
Hartford, Conn., surveyor. The next year enlisted the 
Fourteenth Connecticut infantry and served many engagements 
during the civil war, among them Chancellorsville, Antietam and Cold 
Harbor. was frequently promoted, and before the close the 
war had been breveted Brigadier-General. 

When peace was restored, General Ellis returned Hartford and 
resumed his engineering work. was engaged 1867 make 
reconnaissance such portions the Connecticut River below Hart- 
ford required improvement, and this manner became connected 
with the hydraulic works which his reputation was chiefly founded. 
was engaged the improvements this river for many years, 
and was during this work that invented the current meter bear- 
ing his name. 

One his best known experimental works was the investigation 
the flow water through large orifices, which conducted during 
the summer 1874 Holyoke, Mass., with the assistance Stephen 
Holman, Am. Soc. This work was described 
read before the Society, which was awarded the Norman Medal, being 
the second receive that distinction. 

General Ellis was elected Member the American Society Civil 
Engineers February 17th, 1869, and Fellow November 


Memoir prepared from papers file the House the Society. 
+See Transactions, Vol. ii, 179. 
Transactions, Vol. 19. 
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1872. was Vice-President from November, 1873, November, 
1877, and Director during 1878. served many committees 
the Society. Among them were two appointed investigate the 
failure dams Mill River and Worcester respectively, his asso- 
ciates the committee for the first being James Francis and Will- 
iam Worthen, and the second David Greene and William 
Wilson. December, 1875, was appointed Chairman Com- 
mittee American Engineering the Centennial Exposition,” 
which was subsequently enlarged and changed the Centennial Com- 
mission the American Society Civil Engineers. the eighth 
convention the Society, held Philadelphia during the Centennial 
Exposition, delivered the opening address, which was entitled 
Rise and Progress American Engineering.” 

was frequent contributor the professional discussions the 
Society and presented the following papers addition those previ- 
ously mentioned The Aneroid Barometer and its Use Estimating 
Volume page 277 Experimental Strains upon Bow- 
string Trussed Girder,” Volume II, page 107; ‘‘Causes Forma- 
tion Bars River Mouths,” Volume II, page 23; The Flow 
Water Open Channels,” Volume VI, page 250. 

General Ellis died Hartford, Conn., January 9th, 1883, his 
fifty-third year. 


*See Proceedings, Vol. ii, 13. 
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CHARLES GRAND Am. Soc. E.* 
1884. 


Charles Grand McAlpine was born Albany, Y., and was 
educated the well-known Albany Academy. many years was 
the Engineer Department the State New York and filled various 
positions responsibility the reconstruction and enlargement 
the Erie and other canals that State. was also charge 
the construction several railroads, and his last active direction 
location and construction was the Albemarle and Raleigh road 
North Carolina, now part the Atlantic Coast line. 

His father was connected with the construction some the first 
railway and canal works the United States, and was associated with 
John Jervis, Hon. Am. Soc. E., the construction the 
Delaware and Hudson Canal and Railroad. The elder brother 
Charles was William Jarvis McAlpine, the third President the 
Society, and afterwards Honorary Member. His extended profes- 
sional works and his aggressive individuality have made his name 
notable among American civil engineers. Charles was more retir- 
ing disposition, with much reserve and dignity character. 
large experience and trained judgment engineering problems, 
never sought notoriety. was, however, capable adviser works 
importance, and his aid and counsel consulting engineer were 
constantly sought managers and investors large undertakings. 

For number years lived the city New York, acting 
consulting engineer. died that city, January 11th, 1884. His 
widow was the daughter the late Thomas Farrington Tioga 


County, Mr. McAlpine became member the Society Decem- 
ber 4th, 1867. 


Memoir prepared John Bogart, Am. Soc. 
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JOSEPH RUSSELL THOMAS, Am. Soc. E.* 


1896. 


Joseph Russell Thomas was first actively engaged engineering 
works during the period when the construction American gas works 
was passing from the control British contractors those this 
country. was born Burlington, J., March 11th, 1820, and 
was educated the Philadelphia public schools. learned the trade 
carpenter, but abandoned engage the grocery 
About this time the Camden Iron Works, Camden, J., were 
started Messrs. Starr, who placed the gas division 
their establishment under the charge Samuel Thomas, elder 
brother the subject this memoir. was through the influence 
this brother that Joseph Thomas was engaged Starr contract 
for vessels under construction Hoboken. When the work was 
finished, entered the employ Messrs. Stevens that place, and 
was engaged the construction the Stevens battery.” 

this time, however, the gas business the Camden works had 
increased unexpected extent, and Mr. Thomas believed that 
was destined tostill greater development. 1848 moved Camden 
and entered the employ the firm. His spare moments were spent 
studying engineering subjects, and his aptitude for applying theory 
practice soon led his appointment superintendent construction 
the firm’s contract. 

His first undertaking was the erection the plant the New 
York Gas Light Company the East River between Twenty-first 
and Twenty-second Streets replace old plant which was located 
Center and Hester Streets. The work was carried 1850-51, 
being interrupted during the winter the erection gas plant 
New Brunswick, J., which Mr. Thomas was likewise superintend- 
ent construction. When these works were finished, built the 
plant Norfolk, Va., for the same contractors. 

Somewhat later Mr. Lemuel Davis, Detroit, Mich., engaged him 
rebuild the gas works that city. works had been opera- 
tion short time, but had already proved inadequate the demands 
the city, which was growing rapidly. When the work remodel- 
ing the plant was completed 1852, Mr. Davis reported have 
been satisfied with the manner which the undertaking was carried 
through that added substantial bonus the amount due Mr. 
Thomas. this time the latter had achieved good position among 
gas engineers, and his services were considerable demand. 


Memoir prepared from papers file the House the Society. 
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finally became associated again with Mr. Starr, this time con- 
nection with the Williamsburgh Gas Light 

1854, when Mr. Thomas was elected engineer and superintendent 
this company, Williamsburgh was straggling suburb Brooklyn, 
Y., such land rose above the marshes north the 
latter city. was not pleasant place and seemed destined grow 
slowly. The local gas works was apparently keeping with the 
territory supplied. reported have been ill-located, 
ramshackle affair, steadily drifting toward insolvency. The new super- 
intendent had received Detroit good preliminary training for 
the management such plant, however, and soon had affairs 
satisfactory business basis. Williamsburgh and Brooklyn were 
united politically, and the marshes between the two districts were filled 
in. The demand for gas increased rapidly, and under the direction 
Mr. Thomas, who was elected director the company 1855, the 
plant was reconstructed and enlarged until became one the best 
known for completeness equipment the country. 

1883 severed his active connection with the company’s affairs, 
and became the editor the American Gas Light Journal, position 
held until his death. also continued his extensive practice con- 
sulting engineer, among his most notable engagements being the 
design and construction reconstruction the plants Flushing, 
College Point, Jamaica, Fishkill, Tarrytown, Sing Sing and Pough- 
keepsie, Y., and Long Branch, works the last place 
not only built, but also operated for time until was good condi- 
tion financially. 

Although afflicted with serious deafness his later years, never 
lost his interest the public affairs Williamsburgh, and was 
trustee for many years the Williamsburgh Public Dispensary, and 
the Williamsburgh Public Library Association, and was one the 
most liberal patrons the Brooklyn Art Association. was elected 
Member the American Society Civil Engineers October 5th, 
1881, and was, addition, member honorary member the New 
England Association Gas Engineers, the Western Gas Association, 
the Ohio Gas Association, the Guild Gas Managers and the American 
Gas Light Association. 

Mr. Thomas died his country home Glen Ridge, J., 
November 28th, 1896, after long illness. His wife and daughter 
survived him. 
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Report Uniform Standard Time. 

Great Hydraulic Laboratory. 

Excursions, Etc., During the Twenty-ninth 138 

Attendance the Twenty-ninth Annual 138 

Announcements 


MINUTES MEETINGS, 


THE SOCIETY. 


June 2d, meeting was called order 20.15 o’clock, 
Vice-President Hutton the chair; Chas. Warren Hunt, Secretary, 
and present, also, members and visitors. 


The minutes the meetings May 5th and 19th were approved 
printed Proceedings for May, 1897. 


paper entitled, The Distortion Riveted Pipe 
Clarke, Am. Soc. E., was presented the Secretary, 
who read correspondence the subject from Bush, Am. 
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TWENTY-NINTH ANNUAL CONVENTION. [Society 


Soc. The paper was discussed orally Green, Clemens 


Herschel, James Owen, Nichols, Henry Goldmark and 
Tuttle. 


Ballots were canvassed and the following candidates declared 
elected: 
MEMBERS. 


Butte, Mont. 

Henry Wilmington, Del. 
THEODORE ALFRED LEISEN, Wilmington, Del. 
Little Rock, Ark. 


MEMBERS. 


Jackson, Mich. 

Grant Kansas City, Mo. 
Tass, Louisville, Ky. 
New York City. 


The Secretary made announcement the arrangements for the 
Annual Convention far they were settled, and Mr. George 
Just, Chairman, made brief report for the Building Committee 
the progress the work the New Society House. 


Adjourned. 


ANNUAL CONVENTION, HELD QUEBEC 
JUNE 30th JULY 2d, 1897. 


The members assembled o’clock, June 30th, 1897, the 
Council Chamber the City Hall, Quebec. They were welcomed 
behalf the City Quebec Pro-Mayor Norris, who introduced 
his Honor the Lieutenant-Governor the Province Quebec, Sir 
Adolphe Chapleau, and the Honorable Felix Marchand, Premier 
the Province. After addresses these gentlemen, 
which President Harrod replied, the meeting the Society was 
convened. 


First Session, Wednesday Morning, June 3oth, 1897.—The 
Society met o’clock, President Harrod the chair; Charles 
Warren Hunt, Secretary. 


President Harrod read the annual address the and 
afterwards invited, the name the Society, the Lieutenant- 
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Governor, Premier, and all the officers the Province and City 
attend the meetings the Convention. 


motion Mr. Morison, duly seconded, was voted extend 
the thanks the Society the Lieutenant-Governor and the Premier 
for the cordial manner which they greeted it. 


The Secretary made several announcements concerning changes 
the programme. 


Relation Tensile Strength Composition Structural Steel,” was 
presented the Secretary, who read correspondence the subject 
from Messrs. Campbell and Waddell. The paper was 


discussed Messrs. William Metcalf, Henry Seaman and Joseph 
Mayer. 


paper Greiner, Am. Soc. E., entitled Recent 
Tests Bridge Members,” was presented abstract the Secretary, 
who read correspondence the subject from Messrs. Thomson, 
Broomall and John Moses. The paper was discussed 
Messrs. Bent Russell, Snow, French, George Morison 
and Buck. 


motion, duly seconded, was voted that the order business 
10.30 o’clock July 1st should the consideration the proposed 
amendments the Constitution. 


recess was taken until 14.30 o’clock. 


Second Session, Wednesday Afternoon, June 1897.—The 
meeting was called order 14.30 o’clock, President Benjamin 
Harrod the chair; Charles Warren Hunt, Secretary. 


paper entitled Power Plant, Pipe Line and Dam the 
Pioneer Electric Power Company, Ogden, Utah,” was presexted 
Henry Goldmark, Am. Soc. E., and discussed Messrs. 
Skinner, Frizell, Robert Moore and Henry Goldmark. Com- 
munications the subject from Messrs. Heywood and 
Henny were presented the Secretary. 


Sandford Fleming, Am. Soc. E., presented statement the 
work the Society and other organizations the matter time re- 
form. duly seconded, the communication from Mr. Fleming 
was received progress report the Committee Uniform Stand- 


ard Time.* The following resolution, introduced Mr. 
was then passed: 


Resolved, That the Directors the Society authorized and re- 
quested take such steps may appear them advisable move 


This communication will found 128. 
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the Government the United States accept the sixth resolution 
the Washington Prime Meridian Conference 1884, order that the 
proposed change shall take effect the first day the new century.” 


North, Am. E., presented communication from 
Conrad, Esq., President the Permanent Commission the 
International Congress Internal Navigation, announcing that the 
seventh Congress will convened Brussels, Belgium, August, 
1898. 


Fuertes, Am. Soc. E., presented communication de- 
scribing the hydraulic laboratory Cornell University, and offering 
its facilities engineers desiring investigate hydraulic problems.* 


President Harrod appointed provisional chairmen from each 
geographical district into which the membership divided, for the 
purposes the Nominating Committee (Art. VII, Sec. the Con- 
stitution). 

Adjourned. 

BUSINESS 

Thursday, July 1897.—The Business Meeting was called 
order o’clock, President Harrod the chair; Charles 
Warren Hunt, Secretary. 

The minutes the meeting June 2d, 1897, were read and ap- 
proved. 


The Secretary announced the appointment the Board Direc- 
tion the following members committee report 
the proper manipulation tests cement: George Swain, Alfred 
Sabin and York. 


The Secretary presented the report the Committee the Award 
the Collingwood Prize for Juniors, awarding the prize 
York for Paper No. 779; and the new rules governing the award the 
Society’s endowed 


The Secretary announced the election the Board Direction 
May 4th, 1897, the following Honorary Members: Sir Benjamin 
Baker, London, England, and Professor George Davidson, San 
Francisco, Cal. 


Resolutions were passed recognition the fact that the Society 
was holding its session Dominion Day, and acknowledging the 
courtesies extended during the 


The Secretary presented summary the answers received 


The full text Professor Fuertes’ statement given 133. 
For full report, see 87. 

See page 88. 

See pages 121 and 122. 
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respect the time and place holding the next Annual Convention, 


and motion, duly seconded, the matter was referred the Board 
Direction with power. 


The three following proposed amendments the Constitution, 
having been received and sent the Corporate Members accordance 
with Article IX, Section the Constitution, were taken up: 


AMENDMENT No. 


Erase from Section Article the Constitution, the words: 
all living Past-Presidents the Society who continue 
and the end said section add the following words: 


All living Past-Presidents the Society, who continue mem- 
bers, shall entitled present all meetings the Board 
Direction, and discuss all questions coming before the Board and 
aid the Board their advice and counsel; but said Past-Presidents 
shall not have right vote, nor shall their presence requisite 
order constitute quorum.” 

that said Section Article shall read follows: 


ARTICLE V.—OFFICERS. 


Officers the Society shall be: President, four Vice- 
Presidents, eighteen Directors, Secretary, and Treasurer, who 
shall constitute the Board Direction, which the government 
the Society shall vested, and who shall the Trustees provided 
for the laws under which the Society organized. living 
Past-Presidents, who continue members, shall entitled 
present all meetings the Board Direction, and discuss all 
questions coming before the Board and aid the Board their advice 
and counsel; but said Past-Presidents shall not have right vote, 
nor shall their presence requisite order constitute quorum.” 


CHARLES 


Proposed 


AMENDMENT No. 


Strike out Section Article and substitute for the following 
section: 


officers the Society shall President, four Vice- 
Presidents, eighteen Directors, Treasurer, and Secretary. The 
President, Vice-Presidents, Directors and Treasurer shall the 
Trustees provided the laws under which the Society organized. 
The President, Vice-Presidents, Directors, Treasurer, and all living 
Past-Presidents the Society who continue members, shall 
constitute the Board Direction which the government the 
Society shall vested.” 
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AMENDMENT No. 


Amend Section Article the Constitution that shall 
read follows: 


officers the Society shall President, four Vice-Pres- 
idents, eighteen Directors, Treasurer, and Secretary. The Pres- 
ident, Vice-President, Directors and Treasurer shall Trustees 
provided for the laws under which the Society organized. The 
President, Vice-Presidents, Directors, Treasurer and all living Past- 
Presidents the Society, who shall continue Members, shall 
constitute the Board Directors which the government the 
Society shall vested.” 


Upon motion, duly seconded, amendment No. was amended 


officers the Society shall President, four Vice- 
Presidents, eighteen Directors, Secretary, and Treasurer, who, 
with the five latest living Past-Presidents, who continue mem- 
bers, shall constitute the Board Direction which the government. 
the Society shall vested, and who shall the Trustees pro- 
vided for the laws under which the Society organized. For the 
election Members all the Past-Presidents shall mem- 
bers the Board Direction, except any Past-President who may 
disqualified mental bodily infirmity, and the evidence said 
disqualification shall written certificate from his attending physi- 
cian, some officer the Society.” 

was moved, seconded and carried vote that 
precisely with amendment No. amended. 


Nominations were received for members the Nominating Com- 
mittee from each the seven geographical districts, and the following 
were elected members the Committee for two years: 

District No. Henry Seaman; District No. Keating; 
District No. Edward Howe; District No. Chester; Dis- 
trict No. Gouverneur Morris; District No. James Dun; District 


George Just, Am. Soc. E., presented report Special 
Committee the Board Direction the condition the New 
Society House.* 


Adjourned. 


See page 122. 
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THE BOARD DIRECTION. 
(Abstract. 


June 1897.—Eight members present. 

New rules were adopted governing the award prizes.* 

The election Honorary Members Sir Benjamin Baker, Lon- 
don, England, and Professor George Davidson, San Francisco, Cal., 
was announced. 

William Starling, Randall Hunt and the Secretary were appointed 
committee award the Collingwood Prize for Juniors. 

committee was appointed prepare report the condition 
the New Society House, etc., presented the Business Meeting 
the Convention. 

The President, Secretary, Treasurer and the Chairmen the 
Finance and Building Committees were appointed committee 
make all arrangements for the formal opening the New Society 
House. 

Applications were considered and other routine business trans- 
acted. 


Adjourned. 


July 1st, 1897.—Thirteen members present. 

Committee was appointed confer with members the Society 
Detroit, and report the Board the best time and place 
for holding the next Annual Convention. 


Adjourned. 


REPORT FULL THE BUSINESS MEETING HELD DURING 
THE ANNUAL CONVENTION QUEBEC, 
CANADA, JULY 1897. 


The meeting was called order President Harrod 
the chair; Charles Warren Hunt, Secretary. 

The meeting called o’clock. special 
order business fixed for 10.30. The Society now session, 
and the preliminaries minutes and other matters will disposed 
before 10.30. 

The Secretary read the minutes the last Business Meeting the 
Society, held June 2d, 1897. 

The have heard the minutes the last Business 
the Society read. Are there any amendments? there 
are none, the minutes will approved. 


Meeting called 
order. 


The have report that April 7th, 1897, the Appointment 


mmittee 


Society authorized the appointment spevial committee report Manipula- 


See 88. 
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the proper manipulation tests cement, and the Board Direc- 
tion has appointed the following gentlemen such committee: Messrs. 
George Swain, Alfred Noble, George Webster, Carter, 
Howe, Louis Sabin and York. The committee has 
not yet organized, and chairman the committee was appointed 
the Board. 

The report the Committee award the Collingwood Prize for 
Juniors follows: 


REPORT THE COMMITTEE AWARD THE COLLING- 
WOOD PRIZE FOR JUNIORS. 


The Committee appointed award the Collingwood Prize for 
Juniors respectfully reports that has unanimously awarded this 
prize for the year terminating December 31st, 1896, Paper No. 779, 
entitled ‘‘The Twenty-eighth Street Central Station the United 
Electric Light and Power Company,” Herbert Waldo York, Jun. 
Am. 

The Committee begs add, order confusion, that since 
the date the presentation and publication the paper Mr. York 
has been transferred the grade Member. 

Respectfully submitted, 

JUNE 1897. 


Election have also announce the election the Board Direction 


Honorary 
Members. 


Honorary Members the Society, May 4th, 1897, Sir Benjamin 
Baker, London, England, and Professor George Davidson, San 
Francisco, California. 

The Board Direction has, with the consent the donors 
the three prizes, adopted new set rules for their award, which 
follows: 


RULES GOVERNING AWARD PRIZES. 


New Rules present three endowed prizes for papers published the 


Governing 


Prizes. 


Transactions the American Society Civil Engineers. These prizes 
are awarded annually. 

With the assent and the approval the donors, action the 
Board Direction, June 1st, 1897, the Society assumes the responsi- 
bility for the payment perpetuity the Norman Medal, Thomas 
Fitch Rowland Prize and Collingwood Prize. 


CoMMITTEE 


The Board Direction shall appoint annually, not later than 
its regular meeting June each year, three Corporate Members 
the Society, not members the Board Direction, who shall form 
Committee recommend the award all prizes during the year. 


il 
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The papers considered shall include all papers published the 
Transactions during the year ending with the month July. 

The Committee Prizes shall report its the 
Board Direction before December 31st, and the awards shall 
made the Board Direction. 

The announcement the awards shall made the Annual 
Meeting. 

The Secretary the Society shall act Secretary the Com- 
mittee Prizes, but shall have vote voice its deliberations. 


RULES. 


The Norman Medal.—The Norman Medal was instituted and en- 

Competition for the Norman Medal the American Society 
Civil Engineers shall restricted members the Society. 

IL. There shall one gold medal awarded hereinafter provided. 
The dies therefor shall deposited with the Superintendent the 
United States Mint Philadelphia, trust exclusively for the above 
purpose. Such medal shall value $60. 

III. All original papers presented the Society members 
any class, and published the during the year for which 
the medal awarded, shall open the award, provided that such 
papers shall not have been previously contributed whole part 
any other association, nor have appeared print prior their pub- 
lication the Society, nor have been published the Transactions 
any previous year. 

IV. The medal shall awarded paper which shall judged 
worthy special commendation for its merit contribution 
engineering science. 

The Thomas Fitch Rowland Prize.—The Thomas Fitch Rowland 
Prize was originally instituted the Society the Annual Meeting 
1882. was endowed 1884 Thomas Fitch Rowland, Am. 
Soc. Its award not restricted members the Society. 

The prize shall consist $60 cash, with engraved certifi- 
cate signed the President and Secretary the Society. 

the award this prize preference shall given papers 
describing detail accomplished works construction, their cost 
and errors design and execution. 

The Collingwood Prize for Juniors.—The Collingwood Prize for 
Juniors was instituted and endowed 1894 Francis Collingwood, 

The competition for the prize shall restricted the Juniors 
the Society. 

The prize shall consist $50 cash, with engraved cer- 
tificate, signed the President and the Secretary the Society. 

The prize shall awarded paper describing engineer- 
ing work with which the writer has been directly connected, shall 
record investigations contributing engineering knowledge, some 
essential part which was made the writer, and contain rational 
digest results. Any mathematical treatment must show immediate 
adaptability professional practice. Accuracy language and ex- 
cellence style will factors the award. 

IV. These rules may modified the Board Direction. 


Mr. President, these are all the announcements that have 


mat 
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received time and place holding the next annual Convention. 

The are fifteen minutes left before the order 
business comes up, which affords time 


ered among Canadians the equivalent the Fourth July with 
us, and seems that would very appropriate for this 
Society some way, are measure the guests the country 
this time, recognize that fact, and therefore move that the 
President appoint committee three draft suitable resolution 
that subject, expressive the good will this Society for the 
Dominion Canada its birthday. 

The have heard General motion, gen- 
tlemen, which seconded. presume there discussion and that 
you are ready for the question. All favor the motion 
will signify their consent saying aye; contrary minded, no. 

The motion was carried. 

The will appoint the committee five minutes. 


Voteon Secretary will now read the answers that have been received, rel- 


ative the next Convention. 


Convention. The Secretary read the following summary the answers received 


respect the time and place holding the next Convention: 
Fifty votes all for the place the received. 


The remainder were scattering. 

Fifty-four votes for the time the Convention were received. 
During the month During the month July.... 

During the month August..... 

The remainder were scattering. 

The will appoint the committee which has been 
authorized prepare resolutions relative the Dominion’s Fourth 
July, General Craighill, Mr. Stearns and Mr. Starling. 


Discussion the few minutes that remain, might well discuss this 
Time and Place 


Convention. 


the next Convention. will lay that before you for ten 
minutes, when the regular order business will called up. 
would like say, the beginning, that for just twenty years there 
has not been convention held south Chattanooga, and think 
belongs down there the next time. 
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the civil engineers Michigan and the citizens and the commercial 
bodies and the Mayor the City Detroit, authorized and re- 
quested earnestly urge that the American Society Civil Engi- 
neers hold its next annual Convention Detroit. are receipt 
telegrams from there urge that strongly can, and say 
that they will see that the Convention success. have every 
hotel facility necessary make success. Our transportation lines 
leading out Detroit are such that easy access, and also 
agreeable far excursions are concerned. The people there only 
ask that the Society decide they will see that the 
Convention success and that the members enjoy themselves. 

Am. Soc. E.—I merely want add 
what Mr. Wisner has just said, that hope the Society will agree with 
and decide hold its next annual Convention Detroit, and 
far lies power, and far the citizens Detroit are con- 
cerned, will made the greatest success that possible, and hope 
will the pleasure the Society the Board Direction 
decide. would like add that the Society has never heldits Conven- 
Detroit all since has been holding annual conventions, and 
think the great middle West the present time entitled the 
meeting more than any other section the country. reference 
the remarks the President about going South: the Convention has 
been far south Chattanooga, and has also been Fortress Mon- 
roe within the past seven years, and think the great middle West 
entitled the next time. don’t know more central location 
place where the Society could enjoy itself better have better 
facilities than the city Detroit. 

Jr., Am. E.—I would like second 
that motion representing one the lines transportation leading 
Detroit, and would say that sny our western friends who 
strike Kansas City will put through freight train 
some other train which will get them there time. would like 
extend the courtesies the Wabash advance Detroit St. 
Louis any other place that may selected. 

Mr. would like suggest regard the list which 
was read the Secretary regard the number votes for 
different places, that might well take vote the members 
present see the sentiment the members here regard the 
locality. makethat motion. 

Mr. second that. 

Past-President Am. Soc. E.—Asa very simple 
method testing the general feeling this meeting, would make 
the motion that the next Convention held the extreme south, 
with the understanding that everybody who votes against favor 
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Discussion Detroit some other such place. simply make that motion 


a 


the simplest way getting the sentiment the meeting here. make 
the motion order get test vote. 

The understand it, there nomination, 
first, Detroit, Mr. Wisner; then there Mr. Wisner’s motion 
that vote taken the matter. That motion has been seconded. 

Mr. did not understand that had been seconded. 
withdraw motion. 

The also, Mr. Morison puts nomination some 
point the extreme South, and understand the vote will turn 
Detroit point the extreme South, leaving, course, the choice 
the members cast any scattering votes they 

General have been Detroit and know how 
hospitable the people are and how lovely would there, 
does seem that this stage the proceedings would 
inexpedient vote any particular place, and should greatly 
prefer see that have general expression the section the 
country which prefer without indicating any particular way 
this time any special point. feeling is, after the discussion the 
matter, makea motion referring it—as usually do—to the Board 
Direction. They have more information the subject than 
have, and think they are better able decide the question, and 
think would very disagreeable vote down Detroit when 
proposition. 

Mr. appreciate the force General Craighill’s remarks 
and also the fact that the whole matter will have referred the 
Board Direction. This merely get expression opinion 
from the members present the locality. think Mr. 
Wisner’s consent can say the Middle West against the extreme 
South, and that would cover the point raised General Craighill, and 
the whole matter could then referred the Board Direction. 
was just get the opinion the members present against the 
paltry votes that were read for various localities throughout the 
country. 

The that vote taken vive voce will the mem- 
bers during the day leave written vote the Secretary’s desk? 

rising vote was called for.) 

Knap, Am. Soc. E.—I would like ask what the 
question 

The understand now, the consent the 
movers the original resolution, that the Society standing 
vote express preference for the place holding the next meeting 
point the Middle West the extreme South. that the 
general understanding Very well. All who are favor the next 
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Annual Convention being held some point the Middle West rather 
than the extreme South will please rise. 

(Seventy-eight members rose.) 

The all who are favor holding the meeting 
some point the extreme South rather than the Middle West 
will please rise and counted. 

(Fourteen members rose.) 

General Mr. President, asthe hour for the 
ing order near, move that the whole subject referred the 
Board Direction. 

Mr. one little matter which will take only 
moment, which would like bring before this subject referred. 
simply this: think, are going hold our Conven- 
tion the North, probably large city, that would well 
hold the Convention little different time from that which 
usually held. have been holding the Convention just the time 
the closing the college year, that the educational part the 
the location which the Convention probably going held, 
that held the month August. 

Henry Am. Soc. E.—Bearing that question, 
think the only feature which influences the date the Convention 
that shall just before the opening the You 
cannot take hotel and monopolize the midst the summer 
season, and you cannot midwinter unless the hotel open, or, 
is, come week ahead the opening the summer season 
and the hotel willing open for that special purpose. think 
that consideration has had large influence the selection the 
dates heretofore. 

Mr. rather agree with Mr. Morison’s idea except 
the time. think July would preferable August. 
far meeting Mr. Seaman’s objection, will not affect any meeting 
that may held Detroit regard hotel accommodations 
anything else. 

The motion refer the whole matter now 
the Board Direction. There time for further discussion. All 
favor that, please say aye; contrary minds, no. 

The motion was carried. 

The order business now order. That order 
consists certain amendments the Constitution which appear before 
this general meeting. The Secretary will read them. 

The Secretary read the following proposed amendments: 


AMENDMENT No. 


Erase from Section Article the Constitution the words: 


Proposed 
Constitutional 
Amendments 
read. 


| 
} 
i 
| 
| 
| 
| 
| 
| 


REPORT FULL THE BUSINESS MEETING. 


all living Past-Presidents the Society who continue 


and the end said section add the following words: 


All living Past-Presidents the Society, who continue 
members, shall entitled present all meetings the Board 
Direction, and discuss all questions coming before the Board and 
the Board their advice and counsel; but said Past-Presidents 
shall not have right vote. nor shall their presence requisite 
order constitute quorum.” 


that said Section Article shall read follows: 


ARTICLE V.—OFFICERS. 


The officers the Society shall be: President, four Vice- 
Presidents, eighteen Directors, Secretary, and Treasurer, who shall 
constitute the Board Direction, which the government the 
Society shall vested, and who shall the Trustees provided for 
the laws under which the Society organized. All living Past- 
Presidents, who continue members, shall entitled 
present all meetings the Board Direction, and discuss all 
questions coming before the Board and aid the Board their advice 
and counsel; but said Past-Presidents shall not have right vote, 
nor shall their presence requisite order constitute 


Proposed Julius Adams, George Greene, Charles Paine, 
Whittemore, Henry Flad, Thomas Keefer, William Metcalf, 
Thomas Curtis Clarke. 


AMENDMENT No. 


Strike out Section Article and substitute for the following 
section: 

The officers the Society shall President, four Vice- 
Presidents, eighteen Directors, Treasurer, and Secretary. The 
President, Vice-Presidents, Directors and Treasurer shall the Trus- 
tees provided the laws under which the Society organized. 
The President, Vice-Presidents, Directors, Treasurer and all living 
Past-Presidents the Society who continue Members shall con- 


stitute the Board Direction which the government the Society 
shall vested.” 


Proposed George Morison, William Craighill, William 
Burr, John Bogart, Joseph Wilson. 


AMENDMENT No. 


Amend Section Article the Constitution that shall 
read follows: 


The officers the Society shall President, four Vice-Presi- 
dents, eighteen Directors, Treasurer, and Secretary. The Presi- 
dent, Vice-President, Directors and Treasurer shall Trustees 
provided for the laws under which the Society organized. The 
President, Vice-Presidents, Directors, Treasurer and all living Past- 
Presidents the Society who shall continue Members shall 


Constitutional 
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constitute the Board Directors which the government the 
Society shall vested.” 


Proposed Robert Moore, Meier, Carl Gayler, Lin- 


The relation these amendments there has been 
communication sent the Society through the Secretary, signed 


large number the members the Society. ask the Secre- 
tary read that. 

The Secretary read the following communication: 

Mr. 
Secretary American Society Civil Engineers, 
127 East Twenty-third Street, New York. 

certain amendments the Constitution 
the American Society Civil Engineers have been proposed and 
will presented for discussion the Convention Quebec, and 
may not possible for some the undersigned present ex- 
press their views and vote upon the matter, desire place before 
the Convention our opinion, based some experience the work 
the Society, whose Board Direction have all had the honor 
serve. 

Amendment No. 1.—This amendment has received the sanction 
nine the twelve Past-Presidents now living, and believe its adop- 
tion will have important and beneficial bearing the future ad- 
ministration the Society, for the following reasons: 

First.—The Board, present constituted, unwieldy, and, 
one least, order overcome this, was necessary 
elect Directors for the purpose performing specific act. This was 
what was probably the most important action the Society has ever 
taken, and was necessary, under existing conditions, owing the im- 
possibility securing attendance two-thirds all members 
the Board meeting, otherwise the Society would have been un- 
able purchase the lots for the New House, sell the Twenty-third 
Street house, raise the money necessary for the building plac- 
ing mortgage. does not seem necessary point out that this con- 
dition may occur any time the future. 

Second.—The number members composing the Board Direc- 
tion now fluctuating. Since January, 1892 (five and one-half years), 
when the Past-Presidents were added the Board, this number has 
eleven times, follows: 37, 36, 35, 36, 37, 38, 39, 38, 39, 


Third.—As the Constitution now stands, President elected for 
one year must continue Director, and accept for life responsi- 
bility such, even does not desire, the only alternative being 
resignation from membership the Society. 

Fourth.—We further desire place record our opinion that the 
influence the Past-Presidents acting Honorary Councilors will 
much felt under the terms this amendment under the 
present Constitution. 

Amendment No. 2.—That part this amendment creating Board 
Direction distinct from the Trustees the Society not ap- 
prove for the reasons already given. There is, however, another point 
which attention should called. The amendment proposes that 
the Secretary shall longer member the Board Direction, 
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and this provision desire express our disapproval, and 
state the reasons governing this opinion. 

duties the Secretary are defined clearly the Con- 
stitution. the executive officer the Society; must attend all 
meetings the Society and the Board; must collect all money due; 
scrutinize all expenditures; personally certify the ac- 
curacy all bills and vouchers; countersign all checks drawn the 
Treasurer; conduct the correspondence the Society; take entire 
charge the Society House and contents; supervise the work all 
employees, etc. must also capable editing the publications, 
and must represent the Society and the Board many occasions, 
notably receiving visitors, etc. submitted that the above re- 
quirements not indicate that the Secretary should the only 
officer the Society not Director Trustee, and have voice 
the management the organization. 

Second.—The other members the Board are busy men; two-thirds 
them are non-resident, and the position Secretary should 
something more than that head clerk, and order represent 
the Board (which meets, most, twelve times year) should 
member it. 

Third.—The proposition radical departure from the policy 
the Society since its beginning, and fail see any reason for its 
inauguration this time, when the results the present system 
management, evidenced the progress the Society during the 
past three years, are unquestioned. 

Jos. Knap. 

Curtis CLARKE. 
CHARLES 


WHINERY. 

Rost. CARTWRIGHT. 
CHARLES 
Browne. 


Horace 

Van Horne. 
CLEMENS HERSCHEL. 
Just. 
Jos. 

JOHN Warp. 

LEVERICH. 

Buox. 

BERNARD GREEN. 
AuFRED 
GREENE, JR. 


Symons. 
HERING. 
JAMES OWEN. 

Fannina. 
Cuas. HERMANY. 
LANDRETH. 


ScHUYLER. 


ScHNEIDER. 
Martin. 


Rost. 


Mr. President, have been keeping tab the names, 
and may interest the members know that among those 
forty-five Directors there are three Past-Treasurers the Society; 
there are three Past-Secretaries the Society, and there are nine 
Past-Vice-Presidents the Society. thought that might inter- 
est the members. 
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General President, suppose that are have 
discussion this matter, and very serious one. one, 
course, that the Past-Presidents touch with great delicacy and reluct- 
ance, but the same time think should know before this discus- 
sion entered upon, what course going take. Here have 
three amendments before us, and, far concerned, pro- 
pose say something the subject, would like know what 
direction the discussion be. will give notice the fact now, 
that propose submit two three, perhaps four, amendments 
the first amendment that before us. seems me, Mr. Presi- 
dent, may permitted make suggestion the beginning, 
would well that all amendments that are proposed should 
read, that the whole subject may before the Society before 
the discussion begins. 

The was going say, sir, that the matter now 
entirely before the Society, and will itself properly direct the 
course discussion and business, and the introduction amend- 
ments you suggest part that, and, think, order. 

General would like say, before proceeding fur- 
hope excused for taking much the attention the 
Society—that have several amendments offer, and have doubt 
there will others, but, before doing that, own belief that this 
subject going excite good deal feeling the Society, and 
will premise what wish say this way. That Past-Presi- 
dent; have been greatly honored the Society, having been made 
not only its President, but also Honorary Member, which 
honor esteem very highly, but desire understood that 
whatever shall come from lips to-day will spoken—putting all 
those things aside—simply member this Society, and with the 
most urgent wish that may have harmony and good feeling, and 
that not one word shall uttered to-day disturb that harmony and 
good feelitig. idea this, Mr. President, that the emergency— 
may call it—which brought this first amendment, the first 
amendment leading the second and the third—that that whole 
subject could dismissed from discussion, should glad see 
done. And with that object, going ask for information 
what would the effect upon the situation should move some- 
body else should move lay the whole subject the table 

The attention has been called this matter, and 
have taken occasion form good opinion could regard 
heartily sympathy with what General Craighill has 
said. does not strike that the amendments are matters 
emergency. What has occurred may not occur again for great 
many years. But the Constitution says: 


amendments shall order for discussion the Business 
Meeting during such Annual Convention, and may amended 
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any manner pertinent the original majority vote 
the Business Meeting during the Annual Convention, and, 
amended, shall voted upon letter ballot form amended 
said Business Meeting; not amended, they shall voted 
letter ballot submitted.” 

the motion lay the table made, put and an- 
nounce the result, but not think would prevent the transmis- 
sion the ballot the Society. would not stop proceedings under 
the text the Constitution: not amended, they shall voted 
upon letter ballot submitted.” 

Mr. being the case then, Mr. Chairman, think 
should proceed full discussion the proposed amendments, 
that when come letter ballot, ultimately will, one 
the other those amendments, members distance will 
fully posted the requirements the headquarters the Society 
—as the general situation there. 

fore the meeting, that may proceed order, beg leave move 
that the first amendment Article which signed majority 
the Past-Presidents, adopted. 

Am. Soc. E.—I second the motion. 

Assoc. Am. Soc. E.—I wish correct im- 
pression see going out—I had that impression myself—that 
because certain signatures appear this first amendment read, 
those signatures all being the signatures Past-Presidents, that 
those persons are favor that. Ido not believe there one 
them who favor it, and they simply signed because they 
were asked and not because they wanted the amendment pass. 
Now, talking the different members the Society, find that 
the opinion prevails that because these men have signed this, they 
wanted this amendment passed. Such not the case. have not 
been able find single one who wanted that amendment made. 

Mr. wish say that the aspersion cast upon the signers 
this amendment unwarranted. not think that eight our 
Past-Presidents would sign paper they did not wish sign, simply 
please their friends. think they signed with full knowledge 
what they were signing. 

Pererson, Am. Soc. E.—I would just say that 
have spoken some the Past-Presidents who have signed this 
paper, and think matter considerable indifference them 
whether the motion passed that they would prefer 
leave was originally, and their reason for signing was be- 

cause difficulty arose selling our present building that may 
never arise again. mistake put our best men 
Board and not allow them vote. the original resolu- 
tion putting Past-Presidents the Board Direction, and putting 
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them the Nominating Committee. think are put our 
best men Board, merely letting them there and take part 
the discussions, being afraid give them vote, very extra- 
ordinary proceeding. think ought leave the matter just 
is, and think that our Past-Presidents are quite willing—those who 
did sign the amendment—to remain the Board and perform the 
duties that they are perform. wish have conservative party 
here. not wish carried away hither and thither every 
time, and changing our Constitution every two three years, 
and believe that when think this matter over carefully, the ma- 
jority us, not all us, will favor leaving our Past- 
Presidents just where they are and giving them authority vote 
well discuss. 

Past-President Am. Soc. E.—I had made 
mind not speak this question all. know that Iam 
placed delicate position, and ought very careful what 
say. Yet, one the signers this proposed amendment No. 
wish say that when came thought gave due con- 
sideration; that there were members this Society who wished 
take from the Past-Presidents something that had been conferred 
upon them before, and believing there was respectable number 
members that desired abrogate what had been conferred upon the 
Past-Presidents, thought duty sign it. the Society 
wishes have amendment No. shall satisfied stand 
the background with the badge Past-President and nothing 
more. wish say that this matter for the members themselves 
settle. feel very delicate about speaking upon the subject any 
manner whatever. 

Mr. happened that being very busy did not 
see these amendments when first printed. had attention called 
them only last night. The moment read them, struck that 
neither them ought passed this Society; that ought 
either let everything just straighten the matter out 
not give effect either those amendments. 

The exact meaning the first turn out all our Past-Presidents 
from the Board Direction. The meaning the other turn out 
our Secretary. Now, cannot afford either. Taking the last 
matter first, have very efficient Secretary. expect have 
one, cannot get along without one, and more intimately con- 
nected with the Society’s business than any other one man, perhaps 
any other ten men the whole Society, and leave him out the 
Board Direction would ridiculous. Therefore, should absolutely 
oppose the second amendment. The Secretary belongs there and 
should there. 


the other hand, our Past-Presidents are supposed to, the 
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Discussion flower the whole Society. They are supposed selected all 


the other members men most eminent their profession, best 
qualified represent the Society home and abroad. very 
pretty and graceful custom, instead leaving them only year and 
then turning them out the cold, take them into the Board, 
practiced this and other Societies, making the Past-Presidents 
honorary councilors, councilors some sort, forming part the 
Board. Why man who thus eminent, who thus honor the 
Society, should out any more than army navy officer should 
out from government service because his immediate duties are 
done, don’t know. Why his office should not for life, cannot 
imagine. The fact that some these Past-Presidents have signed 
recommendation this amendment nothing. These men are 
modest men, well representative men the Society. You can 
hardly expect them blow their own trumpets, and when approached 
with amendment this kind, any modest man would naturally say, 
does not make any difference me; the other Members 
wish leave out, perfectly willing.” 
These gentlemen want what the Society wants them do. 
the Society wants them retire, partially retire, from the council, 
they are perfectly willing to, understand. The only reason 
know, with limited knowledge the subject, why want turn 
these men out after having them good many years, because 
otherwise would. don’t know whether the Society intends start 
areal estate office, shop New York, but here 
emergency which has come once and all happily settled, being 
only matter little more troublein getting the men together. 
hope will great many years before need throw away this 
new house and get another one. course, should outgrow it, 
the glory having still bigger house would prompt make 
special efforts get these men together had send special 
trains for them. don’t think this matter transferring real 
estate worth talking about. probably will not occur again the 
lifetime these Past-Presidents are now discussing. 

The only question that remains is, whether not want 
these representative men our Society the council. they had 
never been in, the question would not much importance; but, 
having them in, turn them out now beneath the dignity this 
Society. would not look well this country, would not look well 
abroad. might some cases make laughing stock. there 
are any legal difficulties, there are any questions that must come 
that cannot possibly settled without collecting these men from all 
over the land, can arranged arranged some the other 


Societies. one our large sister societies with which con- 


S: 


Affairs.] REPORT FULL THE BUSINESS MEETING. 101 


nected, the Past-Presidents are all made honorary councilors for life, 
full members the council, deliberate and vote all questions 
except those affecting the legal status the Society and its members. 
Here copy the Constitution the American Society Mechan- 
ical Engineers: 


(Reading) XX.—The affairs the Society shall 
managed council consisting President, six Vice-Presidents, 
nine Managers, and Treasurer, who shall also the Trustees the 
Society. All Past (ex) Presidents the Society, while they retain 
their membership therein, shall known Honorary Councilors, 
and shall entitled receive notices all meetings the Council, 
and may take part any its deliberations they shall entitled 
vote upon all questions except such affect the legal rights 
obligations the Society its 


That provision the Constitution that Society has been force 
for several years not remember how many, perhaps eight ten. 
think was probably copied measure from this Society, and 
perhaps from the British Institution also and other societies. far 
has worked very well, and doubt will continue that way. 
They got over any legal trouble there might regard transfer- 
ring their property when they bought their house New York, 
that very way. far concerned, would not mind provi- 
sion that kind necessary—if the legal lights this Society 
one these amendments, new amendment—that would 
all right, although, personally, should not think was necessary 
anything. personal wishes were consulted would drop the 
whole thing, but for heaven’s sake, don’t let turn these honorable 
men out the face the whole world and put them out doors. 

Mr. exceedingly sorry see the personal element 
creep into this discussion. There one who thinks more, there 
are members who think more, our Past-Presidents than the 
people who elected them, and they will always continue so. 
hold great many them high esteem and love and even ven- 
eration. not the purpose turn Past-Presidents out the 
Board Direction effort and honest effort—and these 
Past-Presidents understood it, they would endorse —it honest 
effort the part the Society lead honest career. have 
within the last year found necessary make sales and purchases 
real estate. not propose into the business has been 
here expressed, but when becomes necessary order accomplish 
that purpose put ourselves record unenviable light, fail 
the purpose for which set out. accomplish 
that purpose two members three members resign from the Board 
Direction with the understanding that such resignation shall for 
two three days, and the meanwhile two more members are elected 
and they resign and time are replaced the first, and those resig- 
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natoins are not good faith. While lawyer might endorse them, 
doubt very much whether the Court Appeals will ever 
brought there. 

The purpose this amendment, understand it, increase 
the efficiency the Board. not any way reflect upon those 
whom have honored and whom propose honor and con- 
tinue honor the future. has already placed position 
which have been unable business. the past was neces- 
sary that our Past-Presidents should members the Board 
Direction maintain conservative element, because every year our 
Board Direction was renewed from top bottom. Since then the 
arrangement that elect our Directors for every three years, the 
necessity for such conditions has ceased exist, and new conditions 
have arisen which make very cumbersome the Society. merely 
rose say was sorry that the proposed action should placed 
the light reflection upon those whom have honored and whom 
always hope honor. 

Mr. Chairman, one who has voted for the amend- 
ment No. would suggest that will simplify the discussion 
amendment No. dismissed from consideration, for the time 
least, and consideration concentrated upon amendment No. which 
substantially the same, with some verbal changes which not affect 
the meaning, that practically there are two amendments before the 
Society, amendment No. and amendment No. and these two 
amendments bring two distinct subjects. One them affects the 
status the Past-Presidents—leaves them entirely out the Board 
Direction with power vote—leaves them out Trustees 
and with power vote the Board. The other leaves them out 
Trustees matters affecting the title the property, but leaves 
them the Board with full power vote well give their 
counsel. Now, all recognize the practical difficulty which has been 
mentioned, which did arise the transfer property, and although 
may never arise again, yet possibly worth while provide for 
it. possibly,” and think fully provided for the sec- 
ond amendment. They are simply longer Trustees the property, 
and their vote not needed the transfer property. The title 
property could well left the hands one Trustee, but 
simplify that matter provided that they shall not Trustees, 
and think that fully meets the whole difficulty arising under that 
head. think that one, even the proposers amendment No. 
really desire that the Past-Presidents should left out the Board 

Direction altogether; that take it, far that subject con- 
cerned, the provision amendment No. would perhaps meet the 
views those who proposed the original amendment, and anything 
done upon the subject, should say that would fully 


| 4 
q 
lil 


Affairs.] REPORT FULL THE BUSINESS MEETING. 103 


met the provision amendment No. far affects that sub- 
ject. 

There also another matter which covered amendment No. 
which, however, change single word would entirely modify, and 
that leave the Secretary out the Board member the 
Board. You all know that until few years ago the Secretary was 
elected the Society large. few years ago, owing causes 
which not necessary into, was thought best that that 
practice should discontinued, and the Secretary was made ap- 
pointee the Board Direction. Now, when that was changed, 
logically and accordance with universal practice you may say, 
such cases, appointee the Board not logically member the 
Board. appointed and removed the Board, and think that 
the movers the original amendment had recognized the incon- 
sistency, the change would have been made that time. This part 
the amendment accordance, far know, with universal 
practice, where the Secretary appointee and removable the 
Board which serves. the Institution Civil Engineers 
—-it several similar bodies that know of, and think that 
is, say, practically accordance with universal experience under 
those conditions. seems that amendment No. the whole 
meets, say, regard the first subject, the real wishes and pur- 
poses the movers amendment No. And regard the other 
subject, certainly conforms the logic the situation and the 
universal practice such conditions regard the appointees 


the Board. should therefore certainly vote against amendment No. 


and think the friends No. should vote for No. 

that our Secretary good enough our business—we all have 
confidence him elect bim either directly through the Board— 
good enough member the Board, and the whole thing 
could perhaps brought proper head adding the words 
amendment No. Secretary,” after saying that the President, 
Vice-Presidents, Directors, Treasurer, etc., shall members the 
Board—to add the word the list, and would have 
him there ought be, and would still have our Past- 
Presidents where they ought be. 

The that motion, sir 

Mr. made that suggestion. 

Mr. will offer that amendment, that the words 
Secretary” added the list officers. 

The question much importance would 
like have everything that sort written out. understand now 
there simply one motion before the house made Mr. North, for 
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the adoption amendment No. and what has been going the 
discussion Mr. North’s motion. watched, Mr. Moore, but did 
not understand you move the adoption No. 

Mr. have not moved the adoption No. supposed 
the matter would settled voting for No. and No. should 
voted down and the question should come No. then the 
amendment made Mr. Smith would germane and order. 

Mr. will let what said merely for sugges- 
tion. pardon for being out order. lost sight the fact 
that had another motion before the house. After the other dis- 
posed of, will offer that amendment. 

General understand the situation, the subject be- 
fore the Society this time the adoption rejection amendment 
No. printed. give notice that have two three 
amendments offer that amendment, and honestly believe that 
they are heard this Society and carefully considered would end 
the whole subject. This conforms with the idea which expressed 
the beginning, that before enter discussion have the 
amendments read which were prepared, order that may under- 
stand the situation thoroughly. 

The recognized Mr. Morison. will yield, sir 

Mr. are one two things which want call 
the attention the Society to, and there are some other matters 
which wish speak of, but will not speak them now. There 
seems some misapprehension the history and the present con- 
dition the Board. Mr. Seaman has mentioned that was formerly 
necessary have the Past-Presidents the Board Direction 
order preserve element conservatism when the Board changed 
annually. was when the Board did change annually, according 
recollection, that the Past-Presidents were not members the 
Board. They became members the Board the time that the 
three-year graded Board was formed. must also noted that Past- 
Presidents before that time had certain responsibilities and certain 
labors perform, which they did not members the Board but 
because they were Past-Presidents under certain special provisions 
the Constitution. Honorary Members could that time only 
elected the unanimous vote the Board Direction and all 
living Past-Presidents. this amendment No. passes its present 
form, would give the Past-Presidents powers whatever, except 
the right meetings the Board, which other members the 
Society not have. will place the election Honorary Members 
entirely the hands elective Board Direction without any 
reference Past-Presidents. The form the Constitution such 


that will have that effect. simply wanted speak now order 


correct those errors. shall have something further say later. 
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General reference the statement made little 
while ago the signers amendment No. name will 
found attached it, wish say this—there old motto which 
have read and suppose good many others have, that with additional 
Information wise man may sometimes change his mind, but fool 
never. Now, not claim very wise man, but have had 
additional information the subject these two amendments, and 
have changed mind with reference both and for good reasons, 
so, and now say emphatically that not now approve either. 

propose, with the consent the Society, read certain amend- 
ments the first amendment, which now before the Society. 
propose insert after the word Treasurer the following: and 
the five latest which will make the amendment, 
far that concerned, read this way: The officers the Society 
shall President, four Vice-Presidents, eighteen Directors, Sec- 
retary and Treasurer, and the five latest Past-Presidents. 

Another amendment comes in: confining myself No. 
which, asI understand it, all that before the Convention this 
time. After the word insert the words, except 
the five latest,” that the sentence will read follows: All living 
Past-Presidents who continue members shall entitled 
present all meetings the Board Direction and discuss all 
questions coming before the Board and aid the Board their advice 
and counsel; but said Past-Presidents, except the five latest, shall not 
have right vote, nor shall their presence requisite order 
constitute quorum.” 

will read still another amendment, inserted the end, after 
the word And every Past-President, long re- 
mains member the Society, shall entitled vote letter for 
any person proposed for Honorary Membership, unless such Past- 
President disqualified mental bodily infirmity; and the evi- 
dence such disqualification shall written certificate from his 
attending physician some officer the 

Those are the points which wish now bring before the Society 
and make few remarks with reference them. 

The first amendment, which inserts after the word 
the five latest Past-Presidents and excludes the others, 
accordance with business principles, with the precedent which set 
the British Institution Civil Engineers; and the American 
Society Mechanical Engineers, its president has just informed 
us, adopted the same rule certain extent. But, understand 
the situation, the origin this first amendment follows, and 
mistaken wish corrected those who know better. 
have lately been disposing our old house, which was business 
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Discussion transaction; and have lately been purchasing new one, which was 


Constitutional 


‘Amendments business transaction. doing was found that under 


(continued). 


the laws the State New York was difficult, fact, impossible, 
get sufficient number the Board Direction present act 
that respect trustees the Society, and must say emphatically 
that disapprove absolutely the method which was adopted. 

Now, Mr. President, recognize the necessity this time re- 
ducing the number the Board Direction business proposition. 
think too large, and should reduced. think the number 
members the Board Direction, with all the Past-Presidents 
it, between thirty and forty. not recollect those figures 
exactly. But with the five latest Past-Presidents inthe Board would 
not cumbersome Board; and there are certain advantages hav- 
ing certain number the Past-Presidents the Society the Board. 
speak now without reference anybody particular. talk- 
ing business now entirely, member the Society, without regard 
ali the fact that Past-President, which ignore utterly 
this moment. have precedent for what propose, that 
say, the precedent the British Institution Civil Engineers, which 
stands high this country and any country for wisdom and long 
experience anybody can mention. its rule have its 
Board Direction four five the Past-Presidents. introduces 
them into the Board manner different from that which propose; 
that say, its council elects them annually. Now, that brings 


subject which has bearing upon this. desire say that some 


years ago there existed certain sectional jealousy the Society, 
principally due the fact that great many our members are not 
familiar with the workings the Board. They were jealous the 
influence New York, and they were little jealous our own Board. 
Happily, this feeling does not now exist any great extent. The 
members the Board Direction not all live New York, but 
rule the quorum the Board which does business mainly com- 
posed New York members. one the necessities the insti- 
tution; must have headquarters; must have local members 
transact business, else won’t get through with our business 
that the composition the Board, far that concerned, ought 
not objectionable any fair-minded man who thinks the situ- 
ation seriously. which think will follow from the 
understanding that the five latest Past-Presidents are members the 
Board Direction for all purposes, that they are men standing 
the Society who cannot all Resident Members. feeling re- 
sponsibility would rest upon them they were elected members 
the amounts re-election every year—and they would attend 
the Board meetings the Past-Presidents not now, and certainly 
would not they were simply come there councilors the 
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Board. They are not all New York, but might expect that they 
would attend under sense their responsibility, under the peculiar 
conditions with which they were attached the Board selected 
members. believe that the influence would good the Board, 
and that would good the Society, and for these reasons 
urgently recommend this amendment amendment No. 

Now, with reference tothe point that Mr. Morison referred to, and 
which covered one these amendments. known that from 
time time elect Honorary Members, and that the Constitution, 
now exists, requires that they should elected unanimously the 
giving the Past-Presidents the Society the privilege voting for 
Honorary Members, any rate, and that one reason why have pre- 
pared the amendment amendment No. which has been read and 
permits every Past-President vote for honorary membership. Let 
understood that when that vote taken for honorary member- 
ship not the Board. has nothing with the business 
the Board. letter, each one voting separately. There 
hurry, and there reason the world, mind, why the 
present arrangement should not continue, that all the Past-Presi- 
dents should permitted vote for Honorary Members this 
Society. That the object the third amendment which have 
proposed. 

Coming now the business the Society, that where need 
the action Trustees. the law New York now, understand 
that necessary for two-thirds the Trustees 

The must affirmative vote two-thirds 
the Trustees, and this vote must given meeting. 

General found that difficult transact busi- 
ness, such the acquisition property, the disposition prop- 
erty, its management, through the agency the whole Board, 
account its great numbers. That another reason why 
willing see reduction the number Past-Presidents who are 
members the Board; the same time thought that even that 
would make cumbersome trusteeship; therefore, have fourth 
amendment amendment No. which propose submit the 
Society. the following: 

The Trustees the Society, for the disposal and acquisition 
property under the law, shall the President the Society, the 


local Vice-President, the Secretary, the Treasurer, and the Chairmen 
the special standing 


Now, those are all men convenient New York. They are busi- 
have the President, the Vice-President, the Secretary, 
the Treasurer and the Chairmen the standing committees the 
Society, who are all members the Board, and, judgment, they 
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would constitute excellent Board Trustees, under the direction 
the whole Board, for the performance this special duty. 

have nothing more say the subject, Mr. President, 
but should exceedingly gratified these amendments were accept- 
able the Society. 

Mr. very sorry that the last speaker made the fourth 
amendment. was about rise endorse heartily the three amend- 
ments, for think that would asolution the whole difficulty and 
the friction and trouble have had. 

General that the case, withdraw the fourth 
amendment. 

Mr. might not make legal accordance with the laws 
New York State have Board Direction and also Trustee- 
ship, portion the Board making Board Trustees for the 
transaction business 

General withdraw the fourth amendment. 

Mr. being withdrawn, simply wish state that 
heartily second and endorse these three amendments given Gen- 
eral Craighill. think that will solution the whole diffi- 
culty, and very certain will meet with the very general approval 
the Society. 

Mr. President, did not intend enter into this 
discussion any more than any the other Past-Presidents did, but 
think state the sense all when say that simply stand ready 
whatever this Society shall decide best done. 

There are one two little matters that came to-day, one partic- 
ularly, that need explanation. Our friend from Pittsburg said the 
beginning that the signers this first amendment did not necessarily 
mean that they approved signing it. was afterwards repri- 
manded for casting aspersions the signers the amendment. 
would like just explain the Society what did happen, far 
concerned. course, know the difficulties about this transfer 
the property, and some months ago received letter from mem- 
ber the Society, and honored member, asking would 
willing sign for the purpose putting forth—an amendment 

the Constitution organizing the Board something after the style the 
Board Mechanical Engineers, which was spoken this morning. 
Seeing once that this was effort—probably right one—to change 
the status the Past-Presidents, replied, Yes, 
this amendment No. nearly now, was sent tosign, and 
modified accordance with the first suggestion. Then 
word came back that the amended form would not legal New York, 
and, therefore, the form that now sent out was returned with the re- 


quest that sign it. There was explanation why the Mechanical 


Engineers could thing legally, and the Civil Engineers could 
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not. But that can passed over. The reason that signed was 
simply because was asked order get before the Society, 
and presume that the reason why every Past-President whose name 
there signed it—because could not refuse sign anything 
the kind, and does not mean and could not mean that approved 
it. Now, this meeting the Society want send that amendment 
out, all have say is—and beg the members that—cut out 
all reference the Past-Presidents, or, the meeting prefers, send 
out that amendment amended General Craighill has suggested, 
which seems admirable. hope, however, that will withdraw 
the second part his amendment, and leave the last five Past-Presi- 
dents the Board active members the Board and make refer- 
ence whatever the status the Past-Presidents after their five years 
service, because even after that time not think the Past-Presi- 
dents want made members gossip committee the Board, 
for that would be. voice the sentiments all the 
Past-Presidents saying that they would have feeling whatever 
they are eliminated from the Board. All would just much inter- 
ested the Society and would work just heartily for left 
they are. But that amendment putting them the position proposed 
simply insult and absurdity. you wipe that out and wipe 
out the Past-Presidents, well and good. will vote for willingly. 
not, would approve General Craighill’s amendment, which seems 
good. hope that will cut out that second one. That will 
put the last five Past-Presidents the Board, leaving each President 
elected understand that has give six yearsof his service the 
Board fixed number, omitting all reference the President 
Past-Presidents members the Board; the provision made 
allowing Past-Presidents vote for Honorary see 
objection that. That, course, will have rest with the members. 
Iam not making any plea for any honors rights for the Past-Presi- 
dents. 

have only one more word say, and will not say the way 
mud; but statements are made sometimes that need ex- 
planation. gentleman has told you the troubles found the 
Board getting the necessary number together vote for these trans- 
fers property, and sorry that the gentleman his remarks 
gave the impression this meeting and the Society large, that 
the Board resorted some sort scheming carry out that legal 
process necessary acquire the new property and dispose the old. 
Now, the fact is, that when the suggestion was made that those mem- 
bers the Board should resign and others elected, took the 
members that Board about three hours convince the Past-Presi- 
dents that they were not scheming. The Past-Presidents made all the 
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trouble that time. heard one who told another that wished 
had him outside could thrash him. But matter fact, 
there was question scheming, the matter was explained clearly 
and legally, and was demonstrated that these gentlemen could resign 
from the Board. all know the Board had the right fill vacan- 
cies. it. The action was perfectly open and above board, 
perfectly honorable and perfectly legal. 

Just, Am. Soc. E.—I think that the Society here 
this morning has made very rapid progress toward the solution this 
problem the close study the question that General Craighill has 
evidently given it, and the suggestion Mr. Metcalf, and think, 
perhaps, might make motion now which would probably have 
the form amendment, and also original motion, which 
would cover the entire ground and leave the matter exactly the 
Society now wants it; that say, the amendment would then read 
with the amendments General Craighill, wiping out the last section 
—that has all been thrown out for certain legal reasons—taking out 
the section which Mr. Metcalf had objection, and not need 
the final paragraph, which tries limit the Past-Presidents some 
way, and would, therefore, 

The minute, please. Then the position would 
this, that General Craighill has moved amendment amendment 
No. and you are offering amendment General Craighill’s 
amendment. 

Mr. Just.—Exactly. 

The that acceptable—— 

Mr. method expediting business, General 
Craighill’s amendments have not been seconded, would second them 
now, and move that vote taken them successively, first one 
and then another. 

Joun Treas. Am. Soc. E.—Major Knap seconded the 
amendments General Craighill. 

Mr. Just.—If may crave pardon the assemblage, yielded the 
floor Mr. Morison, and not think that Mr. Morison should have 
put motion ahead mine when had the floor. 

Am. Soc. E.—I think you cannot offer 

Mr. Just.—This anamendment anamendment. have only 
reached the point amendment amendment. 

The right, think, sir. 

Mr. Mr. President, the reason asked that might 
make this amendment that think the views which have been here 
expressed will combined this motion, and any motion which Mr. 
Morison wanted make would probably not become necessary. 

should like read the amendment will read propose 
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amend it: The officers the Society shall President, four Vice- 
Presidents, eighteen Directors, Secretary, and 
get the amendment General Craighill—‘‘and the five latest 
shall constitute the Board Direction which 
the government the Society shall vested, and who shall the 
Trustees provided for the laws under which the Society organ- 
And cross off the final paragraph, which limits the powers 
Past-Presidents. have simply the five Past-Presidents the 
Board without limitation, and think combines the views which 
have been expressed the discussion here. 

Mr. would like second the amendment and accept 

The Just, will you have that transmitted here? 

the amendment Mr. Just. 

The sir. 

wish the Society exclude from voting for Honorary Membership 
all the Past-Presidents except five. That would the effect this 
amendment, understand it. 

Mr. Just.—No, no, notatall. will 
have limitation whatever the voting power. 

General the Constitution, the Honorary Mem- 
bers are elected the Board Direction, and there are only five 
Past-Presidents the Board, the others could not vote. 

Mr. Just.—That embraced your amendment No. 

General embraces amendment No. Oh, well, 
accept the amendment. was not read, Mr. Just. 

Mr. Just.—That was error. 

General accept the amendment, with the under- 
standing that third amendment part the 

Mr. THomson.—Will General Craighill please read his amendment 
again? 

General object this third amendment just 
have stated Mr. Just. The object that have make the five 
latest Past-Presidents members the Board Direction, and, 
course, that capacity they would eligible, under the Constitu- 
tion, vote for Honorary Members; but the other 
believe there will seven others, not sure—unless this amend- 
ment passes, they would have right, not being members the 
Board Direction, vote for person proposed Honorary 
Member. 

Mr. would still require unanimous vote all 
the Past-Presidents. 

General all the Past-Presidents. That 
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object. Itisa mere compliment. does not interfere with business 
any way whatever. 

Mr. the event illness absence—— 

General That provided for. 

Mr. did not hear that. 

General will read again: every Past-Presi- 
only the five, but all the others—‘‘so long remains 
the Board, but letter. does not interfere with the business 
the Board any way. 

Mr. the present method. 

General the present method. (Reading) 
letter for any person proposed for honorary membership, unless such 
know have had such cases—‘‘ unless such 
Past-President disqualified mental bodily infirmity 
the very case have had, and this intended cover it—‘‘ And 
the evidence such disqualification shall written certificate from 
his attending physician some officer the Society.” 

Past-Presidents. not see that any member the Society could 
have the slightest objection it. 

Mr. think, sir, that removes the difficulty. 

General understand it, the amendment that Mr. 

Just offers would include this. 

Mr. would include this. 

General right, then. 

The you accept Mr. Just’s amendment (ad- 
dressing General 

General accept it. 

The Mr. North, you accepted General Craig- 
hill’s amendment? 

Mr. sir. 

Mr. has occurred might serve the 
same purpose if, instead the qualification physician’s certi- 
ficate, clause could inserted that the failure such Past-Presi- 
dents vote shall not vitiate the ballot; that the Past-Presidents 
should have the right vote, but should not compelled to. 
seems that possibly would more graceful put that 
shape, rather than call attention the specific case. 

General have objection whatever that. 

Mr. would suggest are vote amendment No. 
las amended and reamended, ought carefully digested, that 
may know exactly what are voting. think member now 
does, with the various amendments and reamendments. 

The will read, sir. 
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urged before, that every purpose which this first amendment 
intended accomplish will accomplished amendment No. 

General much regret, the gentleman 
order. Amendment No. not under consideration this time. 

Mr. discussing the subject before the house, un- 
derstand it, Mr. Chairman. 

The understanding have the subject this, 
that are now passing these amendments ballot the Society; 
that what the action this meeting amounts to. suppose that 
would the order business pass this amendment No. No. 
has majority, that the only one that would the Society, 
understand it. 

The sir. All would have go. 

The seems me, Mr. Moore, the proper way 
would get through with this No. amendment and then come 
No. and pass through the same process, both going ballot be- 
fore the Society. 

Mr. listening this discussion, one fact seems 
accepted everybody, and that is, that Past-Presidents will take 
anything you give them. not doubt that there are some 
things they would take, but consider that the presence Past- 
Presidents this Board desired, that there ought something 
this amendment which will insure the fact that they want in. 
Now, choose this means President who shall member 
the Board Direction for five years after his term office has closed. 
Anybody who has been the President society like this and gone 
through all the labors might not feel inclined the close his 
term take the duties Director. think that will not vi- 
tiate any way the effect having five Past-Presidents this Board 
instead saying that the last five Past-Presidents should mem- 
bers, that should say that the last five Past-Presidents who will 
consent act such should members. 

framing this amendment simply followed the precedent which our 
Society has already established. The Nominating Committee com- 
posed certain persons elected the Society, and the Constitution 
says that officio the five latest Past-Presidents are members the 
Nominating Committee. Following that precedent and having 
mind, that the Board Direction should include the five 
latest Past-Presidents, having been all recognized the Society for 
the performance certain duty, and when duty imposed upon 
man with its responsibility, true man, responds. 

There another reason which Imay permitted state, which 
this: That they, having been recently Presidents the Society, are 
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more familiar with the workings the Society under its latest Con- 
stitution and amendments than any the other Past-Presidents. 
That another reason why mentioned them, and was not done 
without careful consideration. They have lately been Presidents 
the Society and have been with the Board Direction, and they 
are familiar with the Constitution its latest form, and with its work- 
ings, its advantages and its defects, and from that point view, also, 
convinced that the amendment propose the best solution 
the subject. 

Mr. believe merely gave way General Craighill 
could get the last five Past-Presidents act, what ought 
do. 

General know that they will, because they 
the meetings the Nominating Committee, and they will the 
Board meetings whenever necessary. Ask us! Iwill! Here 
Mr. Morison, ask him! Ask Mr. 

Mr. related those past five would not say 


word. have been president alumni society, and one the 


written laws that society is, that the close the president’s term 
office, which the same this, shall the Executive Com- 
mittee for one year. Now, that one the conditions that makes 
difficult get president for that alumni society, because busy men 
not want tie themselves for the time that necessary at- 
tend duties that are lower down, speak, than the honors they 
have been heretofore enjoying. should say that will, perhaps, 
make easier for some who may become Presidents accept that 
office, they can, the end the term, cut off the succeeding five 
years. 

Mr. think are losing sight the things 
brought here first, and which seem pretty popular among this 
audience. want proper honor our Past-Presidents; and 
although may please these gentlemen limit them five years, 
ought not please the Society. are not trying please the Past- 
Presidents. are trying keep the dignity our Society and 
honor our best men. passing this amendment you simply 
keep five those men and turn the others down. They are simply 
gossip committee, has been said here, give little feeble 
advice. say this Society ought keep these men position for 
life—in proper position, subject such conditions are neces- 
sary. 

(Question called for.) 

Mr. Before this question voted on, want bring 
little different matter. afraid are going have amend- 
ment which will little botched. 
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The amendment ready now, sir. 

Mr. seems me—Well, you will read 

(Question called for.) 

The Mr. North’s motion—to pass amendment 
No. toa ballot. Amendment No. was amended General Craig- 
hill. General Craighill’s amendment was amended Mr. Just. Then 
General Craighill accepted Mr. Just’s amendment, and Mr. North ac- 
cepted both amendments. 


The amended, then, Mr. Just, the amendment 
reads follows: 


The officers the Society shall President, four Vice- 
Presidents, eighteen Directors. Secretary, Treasurer, and the five 
latest Past-Presidents, who shall constitute the Board Direction 
which the government the Society shall vested, and who shall 
the Trustees, provided for the laws under which the Society 
the Society, shall entitled vote letter for any person proposed 
for Honorary Membership, unless said Past-President disqualified 
mental bodily infirmity; and the evidence such disqualifica- 


tion written certificate from his attending physician some 
officer the 


(Calls 

Mr. Morison.—Is that last sentence the proper ought 
Section Article III. believe that the place where that 
belongs, and believe when are amending proposed amendment 
the Constitution, that includes the right distribute that amend- 
ment, and that can put the last sentence Section Article 
which the proper place for it. 

General understand the situation the amend- 
ment offered—and did after careful consideration the Consti- 
tution from all points—what are trying accordance with 
the provision the Constitution which read, order that there 
may 

Amendments presented the Secretary not less than sixty days 
previous the date the Annual Convention, shall sent 


letter the several Corporate Members the Society least 
twenty-five days previous the Annual Convention.” 


That was provided for—that say, the three amendments 
comply with that provision the Constitution 

amendments shall order for discussion the business 
meeting during such Annual Convention.” 

That what are about this time—discussing these amend- 
ments accordance with the Constitution. And these amendments 
may amended any manner pertinent the original amend- 
ments else. have nothing with any other part 
the Constitution. What are engaged upon the amendment 
these amendments which have been submitted this Convention 
constitutional way. any discussion any other part the 
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this time. The Constitution does not provide for any discussion 
this time except this particular business which before us, and 
the things that are touched this amendment the Constitution, 
which now under consideration, are the composition the Board 
Direction and the relation that Board the Past-Presidents. 
amendments are entirely confined those subjects and they are 
germane tothem. know perfectly well what friend trying 
same thing, and think cannot done any other way except the 
way which proposing. His method impracticable this 
time. might come later and then would work with him, but 
this time obliged say that think his method not practicable. 

(Calls 

Mr. would ask for information, whether the 
five latest you mean the five latest living Vice-Presi- 
dents, you mean those whose terms office have expired within 
five years? course, not suppose anybody imagines are 
going have any dead Vice-Presidents the Board. You see, 
does make difference whether limit whose terms 
office have expired more than five years ago, the five latest living 
Vice-Presidents. wish ask what that means. 

Presidents.” 

Mr. not quite willing accept General Craighill’s 
interpretation the ability this Convention. think that have 
the right making amendment put that amendment where 
belongs. This subject before the Society. There are certain duties 
which Past-Presidents have. proposed curtail those duties. 
That all right, but think that the Past-Presidents are con- 
tinue vote the election Honorary Members and are not con- 
tinue members the Board Direction, that the matter should 
expressed way which there can possible doubt, and 
not think that this amendment passed its present form that 
that will the case. one place our Constitution says what the 
Board Direction is, and states that the Past-Presidents, all them, 

have the right vote for Honorary Members. another place 
states, unequivocally, that Honorary Members shall elected 
unanimous vote the Board Direction, and does not provide any- 
thing else. The two things are not consistent and they will lead 
trouble, and the matter can remedied entirely placing the words 
which are now put into one article another, and they are 
the same subject which before the Society, though they would affect 
another article the Constitution, submit and claim that the Society 
now has the right transfer amendment from one place ano- 
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ther. simply method making the statement absolutely clear, 
and not think are bound numbers and articles simply be- 
cause they happen attached paragraphs. 

General exceedingly regret the necessity having 
say much, but want make myself clear. perfectly 
willing admit the point that our Past-President, Mr. Morison, 
states. firmly the opinion that the method proposes 
accomplish his result unconstitutional this time. proposes 
advocate here, let so, but can constitutionally 
verbal amendment amendment which will submit the 
Convention for its consideration. the first place, wish make 
verbal amendment with reference the five latest Past-Presidents and 
insert the word the five latest living 
think that will commend itself everybody, and with the permis- 
sion the Convention, will insert that word the proper place. 
And then, cover the point, made Mr. Morison, constitutional, 
way this time will modify amendment with reference the 
other Past-Presidents this way—that for the purpose the elec- 
tion Honorary Members all the Past-Presidents shall members 
the Board Direction and for other purpose.” That covers 
Mr. Morison’s point and settles the whole thing. 

Mr. Would not simplification pass this amend- 
ment and amendments amendments now suggested, and later on, 
after they are out the way, take Mr. Morison’s pertinent sug- 
gestion and amend that other clause the Constitution which relates 
Honorary Members conform with the provisions this 
amendment and secure uniformity the procedure election 
Honorary 

The should rule you cannot change Article the 
Constitution under the notice which has been given. 

General Constitution not open amendment 
this time except the direction these particular amendments now 
before us. 

The question called for and the resolution will 
now read before voting, this vote being pass letter ballot 
vote the Society. 

The have called attention the changes made since 
was last read. There has been one other: 

The officers the Society shall President, four Vice- 
Presidents, eighteen Directors, Secretary, and 
leaves the word in, which was not who with,” in- 
stead the word ‘‘and” before—‘‘who with the five latest living Past- 
Presidents shall constitute the Board Direction which the gov- 
ernment the Society shall vested and who shall the Trustees, 
provided for the laws under which the Society organized; 
that for the election Honorary Members all the Past-Presidents 
shall members the Board Direction, and for other purpose, 
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unless any Past-President disqualified mental bodily in- 
firmity and the evidence such disqualification shall written cer- 
tificate from his attending physician some officer the Society.” 


tence which wants come out. 

Mr. think that little mixed reference the 
Past-Presidents being all members the Board Direction for the 
purpose voting for Honorary Members and other purpose. 
conflicts with the fact that you have already made five them mem- 
bers the Board. 

The reads this way: For the election Honorary 
Members guess that right, too—‘‘ For the election Honorary 
Members all the Past-Presidents shall members the Board 
Direction, and for other purpose.” 

Mr. you strike out those words and have 
other words, you will have right. 

changes made, think reads now provides that the five latest 
living Past-Presidents shall members the Board Direction. 
wish inquire what would happen any those Past-Presidents 
should cease members the Society 

General think the amendment reads: mem- 
ber the Society.” didin the original amendment Iread it. 
has all been carefully considered, and quite sure was the 
original. 

The you the vote? (Cries Ques- 
All who are favor—— 

General moment, Mr. President. Were those 
words struck out? 

The think better read all, sir. 

Mr. request that the amendment read again. 

The The officers the Society shall 
President, four Vice-Presidents, eighteen Directors, Secretary and 
Treasurer, who, with the five latest living Past-Presidents who con- 
tinue members, shall constitute the Board Direction which 
the government the Society shall vested, who shall the Trus- 
tees, provided for the laws under which the Society organized. 
For the election Honorary Members all the Past-Presidents shall 
members the Board Direction unless any Past-President dis- 
qualified mental bodily infirmity” 

General think, Mr. President, would better 
substitute the word for the word unless.” 

The will read that again: 

For the election Honorary Members, all the Past-Presidents 
shall members the Board Direction, except any Past-President 
disqualified mental bodily infirmity” 


General Who may be.” Mr. President, may 
permitted speak, this illustrates exactly something that was about 
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propose, which will not this time; but Iam not sure would 
not good thing yet—to appoint committee, not refer this sub- 
ject committee for discussion, but appoint committee which 
could report our next meeting, whenever that is, take all 
this and put proper shape. 

Mr. would move that this meeting take recess five 
minutes, during which the President, Secretary and General Craighill 
revise this amendment. 

Mr. rise point order; think the question has been 
for here. 

The read this last half? 

The sir. 

Mr. call attention one point relation the 
last change? think now reads: All living Past-Presidents who 
shall continue so, seems that the word 

The does not say so, sir; not here all. 

(Calls 

The will read again, sir, that you will see that 


not it: For the election Honorary Members all the 
Past-Presidents shall members the Board Direction, except 
any Past-President who may disqualified mental bodily in- 
firmity; and the evidence such disqualification shall written 
certificate from his attending physician some officer the Society.” 


Mr. the beginning, you please. 

The the beginning says: The five latest living 
Past-Presidents who continue members 

Mr. the point. 

(Calls 

The who are favor passing Amendment No. 
amended, letter ballot the Society, will signify rising 
and standing until they are counted. 

(One hundred and ten members rose.) 

The contrary minds will now please rise and 
stand until they are counted. 

(Six members rose.) 

Mr. Knap.—Mr. Chairman, move now, sir, that amendments Nos. 
and changed conform every respect precisely with 
No. amendment amended. 

Mr. President, wish second that motion. 

Mr. President, call for the previous question. 

The you ready for the vote? All who are favor 


that motion will signify rising and standing until they are 
counted. 


Vote 
Amendment 
amended. 


Amendments 
and 3 
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(Ninety-two members rose.) 

The contrary minds will now rise, please. 

(Fifteen members rose.) 

The resolution carried. there any other 
business come before this meeting? 

Mr. would like say, with regard the trip 
the Saguenay River, Mr. Peterson says there might probability 
the company arranging send second boat for the surplus pas- 
sengers, and the gentlemen who not get accommodations the 
first boat will send their names Mr. Goodell, may probably 
able arrange for the second boat. 

The wait for one more matter, gentlemen; the 

Election matter nominations comes and not think will take any 
The reports the committees from the several sections are 
order now. Section No. ready? 

would say that the meeting was held last night and Mr. Henry 
Seaman was elected its candidate presented the Society 
to-day for election member the Nominating Committee. 

Mr. move that the Secretary directed cast ballot 
for Mr. Seaman. 


Nominating time. 


Am. Soc. E.—In behalf the members 
District No. would state that the meeting called last evening 
they agreed upon naming Mr. Keating, City Engineer Toronto, 
their representative for the Nominating Committee. 

The you make the same motion, that the Secre- 
tary cast the ballot? 

Mr. make the motion also. 

The have heard the resolution, gentlemen; 

Srearns, Am. Soc. E.—Mr. President, twenty-three 
members met last night and unanimously voted present the name 
Mr. Edward Howe. 

The you make motion that the Secretary 
authorized cast the ballot? 

Mr. sir. 

District No. 

Mr. Chairman does not respond. don’t know 
whether has sent any representative not; but Mr. Chester was 
unanimously selected No. presented, and move that the 

Secretary authorized cast ballot for him. 

The have heard the motion, gentlemen; there 
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Mr. Morris.—Mr. Chairman, Mr. Goldmark has been—— 

Henry Am. Soc. E.—I was requested present 
the names Mr. Onward Bates and Mr. Gouverneur Morris the 
Convention candidates for the Nominating Committee. 

Van Am. Soc. E.—I move that Mr. Gouverneur 
Morris nominated. 

The Presment.—It moved that Mr. Gouverneur Morris 
elected this Convention member the Nominating Committee. 

Mr. move that Mr. Bates the nominee. this 
without any prejudice Mr. Morris, but think that received 
pretty large number votes. (Seconded.) 

The understand there are two motions, the 
one favor Mr. Morris having precedence, shall take them 
both together; that the shortest way. All favor Mr. Morris, 
please rise and counted. 

(Forty-five members rose. 

The favor Mr. Onward Bates please rise and 
counted. 

(Sixteen members rose.) 

The the motion made that the Secretary author- 
ized cast the ballot? However, the election complete now. 

it? 

The Mr. Gouverneur Morris. 

Am. Soc. E.—District No. presents the 
name Mr. James Dun. move that the Secretary instructed 
cast ballot. 

The favor the motion will say con- 
trary, 

(The motion was carried.) 

Am. Soc. E.—District No. presents the 
name Scott. move that the Secretary authorized 
cast ballot. 

The have heard the motion and nomination; 
there objection, the motion will considered carried. 

want suggest the propriety passing reso- 
lution thanks the Canadian Pacific Railroad for its delightful 
trip. 

resolution which will now read: 

Resolved, that the thanks this Society are hereby tendered 
the members the Local Committees the Canadian Society Civil 
Engineers; the Lachine Rapids Hydraulic and Land Company; 
the Governors McGill University; the Canadian Pacific Railway 


Company; his Honor, the Lieutenant-Governor the Province 
Quebec, Sir Adolphe Chapleau, G.; the Honorable Felix 


Resolution 
thanks 
passed. 
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Marchand, Premier the Province Quebec; his Worship, the 
Honorable Napoléon Parent, Mayor Quebec, and the members 
the City Council; Laliberté, Esq., Chairman, and the mem- 
bers the Harbor Commission Quebec; the Honorable 
Dobell, C.; the Directors the Quebec and Lake St. John Rail- 
way Company; and Horace Beemer, Esq., President Quebec, 
Montmorency and Charlevoix Railroad, for the courtesies extended 
the Society during the Convention.” 


(The resolution was adopted.) 


The one matter which ought brought 
up. The Board Direction its last meeting appointed Special 
Committee report briefly the Convention the present condition 
the new Society House project. Mr. Just, the Chairman the 
Committee and the Chairman the Building Committee, has such 
report which will take very few minutes read, and there are also 
some pictures here showing the progress work the house and its 
condition the present time. 

General committee was appointed little while ago 
suggestion consisting myself, Mr. Starling and Mr. Stearns, 
prepare resolution recognizing the fact that this is, may use 
such expression, although not Irishman, the 4th July— 
the 4th July the Dominion Canada—is that the proper 
phrase use? 

(The Secretary: Dominion Day.”’) 

Dominion Day! move that this Society, recognition the 
fact that this natal day the Dominion Canada, cordially 
express our best wishes for its continuance infinitum. 

(The resolution was unanimously adopted rising vote.) 

Mr. the direction the Board, beg report 
you follows: 


Report New REPORT THE COMMITTEE APPOINTED DIRECTION 
Society House. 


THE ANNUAL CONVENTION THE PRESENT STATUS THE 
New 


The last report the Society regard the New Society House 
was made the Annual Meeting, January 20th, 1897. time 
the contract for the erection the -building had been let and the 
work just started. For the first three months the building pro- 
gressed rapidly, and there was every prospect that would 
ready for occupancy the first September. Owing, however, 
strike steam fitters, and also one the part the plasterers, 
which the present writing still on, itis now thought that the 
Society will not able occupy the building that time. The work 
the mason has been practically completed, the brown coat 
plaster has been the walls for some time, and the white coat has 
been partly completed. 

There are presented with this report two photographs taken June 
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23d, 1897, one which shows close view the front elevation, and 
the other the depth the house. 


The following statement the financial condition the pres- 
ent time. 
The total amount expended for the New Society House date 
follows: 
For purchase property (complete)...... 
Vault privilege 937 
Excavation contract (complete)........... 500 
Architectural competition................ 1976 
Sundries, circulars, 710 
Building contract, account............ 771 
Guaranteeing title property, etc........ 783 
This amount has been raised follows: 
Profit from sale 175 copies Historical 
sale No. 127 East Twenty-third 
loan from Mutual Life Insurance Co... 
Paid out current funds................ 523 
There are still available the following: 
Estimated value securities.......... 000 
555 


Based total expenditure (including decoration and furniture) 
$190 000, the building can made ready for occupancy with 
debt $70 000. 


Respectfully submitted, 
Just, 
WARREN 


Committee. 
New June 26th, 1897. 


General move that the resolution respecting Do- 
minion Day put into the hands Mr. Peterson for transmission 
the proper authorities. 


(The motion was carried.) 
The Convention then adjourned. 
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OPENING ADDRESSES THE ANNUAL CON- 
VENTION. 


The members and guests assembled the Council Chamber the 
City Hall, Quebec, o’clock. 


Pro-Mayor Norris addressed the meeting follows: and 
Gentlemen, Members the American Society Civil Engineers: 
the absence his Worship the Mayor, the pleasing duty devolves 
welcoming you the ancient city Quebec. sure that the 
gentlemen whom rests the pleasure entertaining you will their 
utmost, and trust that when your visit ends, you will carry with you 
most agreeable recollections your sojourn among us. 

have now the pleasure introducing you his Honor the Lieu- 
tenant-Governor the Province Quebec, Sir Adolphe Chapleau, who 
has kindly consented address few words welcome you.” 

Sir Adolphe Chapleau spoke follows: 


President, Ladies and Gentlemen: generally like pre- 
vent any misapprehension when before audience, even 
audience. have heard just now the representative the Mayor 
Quebec saying that had gladly consented make short 
address this meeting; that there shall misunder- 
standing, must state the position which stand. One old 
friends, distinguished engineer this country, Mr. Peterson, met 
the other day Montreal, and asked whether would like 
present the reception given the American Society 
Civil Engineers, their arrival the city Quebec. have not 
generally the habit being shy meeting friends from whatever coun- 
try they may come, said that would, but the distinct under- 
standing that there would speech, least part, and 
address, the Mayor’s representative was pleased say. know that 
civil engineers are exceedingly regular all their ways. They know 
what the right line is, and would not like them believe that this 
moment going make you speech—not the least. Buta 


whose heart the proper place always able say few words 


greeting coming before such assemblage the one see before 
motion, might say, the Pro-Mayor, and welcome you this, the 
capital our Province. 

with great deal pleasure that years before—and 
know not your first visit our country nor our Province— 
seen these meetings men intelligence, work, art and knowledge 
and science, you are. always pleasant thing remember that 
the past have met them, and essential the official position 
which occupy the present moment the Province Quebec, that 
should see those gatherings and see those interchanges courtesies 
between high professional men the two neighboring countries. 

you have come into this Province Quebec under 
very favorable circumstances—I must bar the weather for to-day be- 
cause certainly the weather engineer cannot have been his post for 
few weeks, else mixing too much with water for the 
present moment—but say, you have come very auspicious circum- 
stances. has been for the last week more jubilation. 
There grand jubilee our illustrious monarch, her Majesty the 
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Queen, which really has moved and has been the wonder all nations 
for its magnificence, accord, peace, order, and all things worthy the 
great sovereign whose jubilee was. Our Province Quebecis, this 
moment, might say, jubilation. The Province Quebec, which 
large proportion French, has special jubilee which has been 
celebrating during the time the jubilee her Majesty; that is, the 
jubilee the Society St. Jean Baptiste. That society has been 
celebrating its diamond jubilee. was instituted 1835, Mon- 
treal, the garden gentleman who was true Canadian—I may 
say true French was one the founders this 
Society, although his name was This the way 
our. country—I would not like put you your guard, but have 
quality which try always extend—that is, assimilate our- 
selves, incorporate and keep much possible our visitors for 
longer time than they thought, perhaps, when they began their visit. 
say, the Province Quebec the jubilee the great national 
feast. Dominion will celebrating to-morrow jubilee 
which only the thirtieth jubilee—half diamond jubilee—but the 
same time grand national holiday for this Dominion ours, and 
yoa will see everywhere that the population the best possible dis- 
position. But there was need that, ladies and gentlemen. 
sure you have experienced former visits that Canada, well 
your own country, hospitality, the real comity nations, the pass- 
word and habit every citizen. 

conventions yours have greater effect. Fortunately 
for us, since three-quarters century have been peace, and 
hope will pass, not only three other quarter centuries peace, but 
that the balance our national life both countries will passed 
peace, neighborly friendship, and there are some clouds here 
and there passing which are caused, would not say lawyers—I 
lawyer myself, unfortunately, but not practicing, fortunately—if 
some clouds should pass and some fears entertained here and 
there that the peaceful condition may troubled, know that 
shall always find the United States and Canada some man, well- 
meaning and well-knowing, and capable engineering peace any 
cost, but peace which always protective the best interests the 
country. Yes, gentlemen, these visits yours have this effect. 
are friendly, politically; are friendly socially, but these 
meetings, the interchange views, the interchange knowledge, the 
reports you receive the progress science, are such create be- 
tween the two neighboring countries feeling that stronger than 
people imagine and which certainly one the best and strongest ties 
the friendship between the two countries. And say, happy 
idea that your different associations the United States have adopted 
the system, which unites the useful and the pleasant, visiting dur- 
ing the fine season—of visiting Canada during the fine season. There 
suppose reciprocity exists, and our own associations, members 
them, are going visit you. that reciprocity, continued re- 
ciprocity good neighborhood, reciprocity feelings, reciprocity 
science, reciprocity those good sentiments humanity which per- 
haps are good, and hope will tend the future time bring also 
the true social reciprocity and the true commercial reciprocity the 
two countries which hope one day will see for the benefit both 
countries. not here discuss, still less criticise, the politics 
the two countries. There are men who know their business that 
and who certainly are doing the best their ability, and 
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sure the best interests their own countries; all events, they 
view them. 

Society one the most interesting that can visit our 
country. There are some men who have heard some men 
who thought—that civil engineer there was need great 
science, there was need very great work; man could follow 
another engineer when building railway bridge har- 
bor working his office, and that all. great mistake, and 
know that you engineers, whom French writer has called, with 
great truth, the masters and the kings the country, and the masters 
and the kings the future the country—that you your profession 
require immense amount study and immense amount work, 
labor, observation. And you require observe and study all 
the laws the physical world, the laws Nature, the composition 
bodies which are employed construction and different works 
which you are direct. You are obliged study the composition 
the timber, the earth, the rock, everything that you use—their 
elasticity, the action upon them the atmosphere; fact, all the 
laws the physical world. You are obliged study the same time 
the science higher mathematics; you are obliged study preced- 
ents and study comparisons between different works. Upon you 
devolves the great duty insuring the safety people their build- 
ings, the safety cities and the safety countries the construction 
great works—harbors, canals, dams and bridges, any those 
grand works. fact, upon your profession that the safety 
citizens, the durability works depends—the durability those great 
works that corporations are building. Mistakes your work, 
have seen—but, fortunately, seldom—may cause great calamities and 
involve immense loss life. upon you that depend for all 
these things, and think that the French writer was right saying 
that you are the masters the country and the masters the future 
the country the building the great works that you are super- 
intending. 

Gentlemen, you come from the United States. belong the 
Dominion Canada. You area great, prosperous, powerful country, 
country whose influence over the whole world has been felt every 
way, especially, might say, and most mightily, the department 
science which you belong. Your engineers are known all over the 
world, they have been working all over the world, and your pro- 
fession stands, might say, the top the great profession civil 
engineering the whole world. You are coming here, not get in- 
structions, but exchange your views, and sure that our friends, 
the engineers Canada, will profit your visit the intellectual 
field which you will traverse with them. 

need notadd anything more, would indicate that was 
trying what said was unable this occasion—namely, 
make speech; but thought would say just those few words. 

have only add, ladies and gentlemen, that hope the weather 
engineer will come his post again and give you fine weather for the 
three days you are planning our capital. You knew Quebec 
before. After this visit, sure that you will know better and con- 
tinue your appreciation that city which the pearl, the gem, the 
cities visit this Dominion Canada. 


Pro-Mayor Norris then introduced the Honorable Felix Marchand, 
Premier the Province Quebec. 


fin 
tai 
cie 
the 
fut 
sin 
cia 
frie 
eng 
cou 
| res 
sity 
whi 
sur 
inte 
ful 
| g00 


Affairs.] OPENING ADDRESSES THE CONVENTION. 127 


Mr. Marchand spoke follows: 

Mr. President, your Honor, Ladies and Gentlemen: may 
that this unexpected appeal the part the presiding officer this 
assemblage takes rather surprise, and feel the necessity more 
than did his Honor just now begging excused and explain- 
ing that not going make speech, especially when called 
upon heard the presence distinguished assemblage 
this, language that not familiar tongue. Still can- 
not otherwise than accept the invitation which has just been given 
me, because feel that Premier this Province duty 
well pleasure offer you the cordial hospitalities our Province 
and welcome you cordially, and, allow say, your better 
halves, who have been kind enough accompany you. 

These visits scientific men from one country their colleagues 
another country are always useful and beneficial both the 
countries interested. They are particularly beneficial Canada. 
trust that they are also beneficial the great country which you rep- 
resent, gentlemen. have our Province immense natural 
resources which are, might almost say, unexplored, many them 
are unexplored. few them have been partially explored. They 
present great riches, which, their development, will turn our 
benefit and will also, believe, great benefit our neighbors. 
have the resources, and think can modestly say that can 
count upon you for certain contribution important part the 
capital which required explore these resources and turn them 
the benefit our country and the benefit the capitalists and 
engineers and men science our neighboring country, who will 
find their advantage come and help the working these 
natural resources. think, gentlemen, say with the cer- 
tainty that not error, that these resources which are not suffi- 
ciently explored this moment will, you come our aid, turn 
the benefit both countries. 

fraternity between engineers certainly good omen for the 
future. Your interchange views respecting the two countries, which 
many respects have great similarity—our interests are greatly 
similar—will certainly turn our mutual benefit. will have espe- 
cially result the establishment those friendly feelings and that 
friendly intercourse between the American engineers and the Canadian 
engineers which will turn the mutual benefit and progress our 
countries, and, hope, favor the fortunes those who will undertake 
come and help the exploration and development the natural 
resources which spoke minute ago. 

will not any further. Honor, before the 
eloquent speech which pronounced minute ago, found neces- 
sity apologize, must say that have make apology also, and 
did not expect called upon make here to-day, 
merely, before sitting down, wish repeat the words welcome 
which addressed you when commenced, and say that 
sure that all our Province will happy see that you take such 
interest come such numbers, and feel especially grate- 
ful see that you have thought proper accompanied the 
ladies whom see here, and who certainly, hope, will return with 
good impression and its population, which you are kind enough 
say has proverbial reputation for gallantry.” 

President Harrod replied follows: 
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Honor, your Worship: behalf the American Society 
Civil Engineers, allow extend its thanks you for the kindness 
which you have expressed and the you have extended. 
appreciate the character the relations that allow come here 
part our own country and meet you our fellow country- 
men. will have arbitration with you, for the good reason that 
there nothing arbitrate. While retain our appreciation the 
poet’s expression that ‘One touch Nature makes the whole world 
kin,’ submit that the railroads, the steamships, and the other works 
the civil engineer have given reality and extension the senti- 
ment that did not first convey. Our kinship with you one 
sentiment, reinforced with 90-pound steel rails, live wires, and other 
appliances civilization and commerce. thank you again for your 
welcome.” 


REPORT UNIFORM STANDARD TIME.* 


When the American Society Civil Engineers met Canada 
ears ago, had the honor submit paper Reckoning 
ime, its Relation the Operating Railways and other Great 

Lines Communication.” The younger members the Society who 
are with here to-day will less familiar with the difficulties which 
then existed than some friends who are not pro- 
pose dilate upon these difficulties. Suffice say that less than 
three years after the period referred and largely through the instru- 
mentality and influence this Society, the railway managers adopted 
what known Standard Time, the hour-zone system reckon- 
ing. this expedient the difficulties which formerly prevailed were 
large extent removed. 

But the scheme time reform favored this Society was not 
wholly adopted those who the railways; one step only, 
although very important step, was taken. The second half the 
reform yet remains systematically carried out. refer the 24- 
hour notation. This Society has moved the time 
and has done much secure the adoption the new notation event- 
ually; has not yet influenced the adoption the 24-hour notation 
throughout the United States, has its publications and otherwise 
directed attention its advantages with much effect that the reform 
has been taken other countries, and to-day universally 
force the railways India, China, Italy, Belgium, and judg- 
ing from the expression opinion railway men various European 
countries the International Railway Congress held Vienna last 
December, fully expected that this advance time-reckoning will 
soon common throughout Europe. Canada the new notation 
has been employed the operation the Inter-Colonial, the Canadian 
Pacific and other railways during the past years, and more- 
over the advantages are marked that there not the smallest prob- 
ability the old system being again used. 

will remembered that the President the United States as- 
sembled International Conference 1884 consider the subject 
time reckoning generally. The conference met Washington and after 


was presented the Annual Convention, June 30th, 1897, and accepted the 
Society progress report the Committee Uniform Standard Time. 
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month’s deliberation passed resolutions which were held 
wise and expedient. The sixth resolution has not yet been 
adopted, although those whom chiefly concerns are practically 
unanimous its favor. allude the class men engaged navigat- 
ing every sea. While concerns seamen more especially, not 
without interest members this Society; indeed concerns the 
whole community indirectly bears the other half time reform, 
advocated this Society, which has not yet been systematically 
adopted throughout the United States. 

The sixth resolution the Washington Conference involves the 
unification time sea, and its general adoption the nations 
the world would great step towards the universal substitution 
the 24-hour notation for the present usage reckoning the hours 
half days two series 12. 

The recommendation the Washington Conference that the 
astronomical and nautical day should brought into agreement with 
the civil day; that say, the two former should cease begin 
two separate noons and start from the same midnight the civil day, 
give concurrent dates. soon that agreement shall 
effected, the astronomical day will the civil day, with this 
tion, the hours the astronomical day now reckoned one series 

This makes clear that the new astronomical day 
would absolute agreement with the civil day, having the hours 
reckoned according the 24-hour notation. Obviously thus, con- 
sidering the reckoning time land and sea, the adoption the 
sixth resolution the Washington Conference may viewed the 
light compromise, and although that resolution directly refers 
more particularly navigation, indirectly bears affairs land 
well sea, and its adoption may reasonably assumed 
that long period would elapse before the advantages the simple 
and rational notation used sea would extend lines transporta- 
tion land everywhere. 

Since the date the Washington Conference, years ago, much 
correspondence the subject the sixth resolution has passed be- 
tween the nine nations chiefly concerned and astronomers all the 
world over. has been found that, although few eminent and very 
influential astronomers have not been favor any change, astrono- 
mers class are quite prepared accept it, provided arrangements 
made for giving effect the epoch when this century passes into 
the twentieth century, now not far distant. 

With respect the nine nations chiefly interested, that say, 
the nine powers regularly publishing ephemerides, can most briefly 
explain the attitude assumed them the meeting will allow 
read extract from report joint committee the Canadian 
Institute and the Astronomical and Physical Society Toronto. 

these nine powers, six have formally given their assent the 
proposed change. ‘The remaining three, while they have not signified 
assent, have not expressed dissent. 

six nations formally assenting the adoption the recom- 
mendation the Washington Conference the first January, 1901, 
are: Austria, Brazil, France, Great Britain, Spain. the 
remaining three, Germany and Portugal have not, far known, 
sent any reply. brief communication has been received from the 
Secretary State Washington, simply stating ‘that the members 
the United States Naval Observatory are adverse the proposition,’ 
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and, the same time, sends copy the adverse report. This 
the only report negative character which has been received, 
and the more surprising this report entirely variance with 
the position taken the United States throughout the movement 
for reforming the time-reckoning the world during the last fifteen 
years. The United States have, indeed, taken prominent part the 
movement. Two societies, comprising their ranks some the most 
eminent scientists the country, have actively promoted from the 
commencement—the American Meteorological Society and the Ameri- 
can Society Civil Engineers. Moreover, both Houses Congress 
have taken joint action the matter. was under the provision 
Act Congress that the President assembled the International 
Conference 1884. that conference, was the five distinguished 
delegates nominated the Government the United States who in- 
troduced the proposal respecting the Astronomical Day, proposal 
which was carried without dissenting voice the representatives 
the twenty-five nations constituting the Conference. the 
United States trace some the first steps taken establish 
acceptable system reform the reckoning time adaptable the 
whole world. certainly them that owe the first national 
recognition the movement and its first application every-day life, 
that say, the joint-resolution passed Congress July, 1882, 
and the action the gathering railway managers Chicago, which 
resulted the hour-zone system time-reckoning going into force 
throughout North America November 18th, 1883. 

With all the facts before us, impossible consider that the 
adverse report the United States Naval Observatory fairly repre- 
sents the mind the United States Government, Congress, the 
people the United States. The objections brought forward this 
report are old date and various times have been answered—by 
the Bureau des Longitudes France official report (vide Cosmos, 
February 3d, 1895), endorsed the French Government, May 6th, 
1895—by the reports the Joint Committee April 21st, 1893, and 
May 10th, 1894, copies which have been transmitted the Home 
Authorities the Astronomer Royal report the trustees 
Greenwich Observatory, which points out that the proposal can 
easily introduced and with decided advantage observers former 
superintendent the United States Naval Observatory, Commodore 
Franklin, December 11th, 1884, communication transmitted Con- 
gress with other documents the Secretary the Navy, February 
17th, 1885. 

These several documents amply refute all the objections the pro- 
posal and render any discussion them this report unnecessary. 
Their best answer the fact that the governments six ephemerides 
publishing nations, comprising some the most conservative countries 
the world, have, under the advice their ablest men, recognized the 
advantages the proposal and have assented being carried into 
effect. The attitude assumed the United States Naval Observatory 
decidedly different from that few years back that the sole 
explanation which can made that the personnel the Observatory 
has changed. 

after the Washington Conference 1884, Commodore 
Franklin, the head the United States Naval Observatory, desiring 
give effect, without delay, the resolutions passed, issued instructions 
the observatories the United States bring Astronomical Time 
into agreement with Civil Time. The officer was supported three- 
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less, felt with him that would becoming the part the nation 
which had assembled the Conference the first accept and give 
practical effect its wise There was one exception, 
however, Professor Simon Newcomb, who raised strong objections 
any departure from the old system. This gentleman, whose name 
attached the adverse report recent date, Professor Mathe- 
matics, N., and director the Nautical Almanac, did not, ob- 
jecting the instructions Commodore Franklin, express his adverse 
opinion the general question for the first time. 1882, two years 
before the Washington Conference, the American Society Civil En- 
gineers formulated scheme time reform, which, its essential 
features, has come into use not only throughout the North American 
Continent, but also over large parts Europe, Asia and Australia. 
order ascertain the views scientific and practical men, this society 
sent out circulars asking expression opinion respecting the pro- 
posed measure. series questions were drawn and answers 
them were respectfully invited. Among the many replies received and 
placed record the publications that society there one from 
Mr. Simon Newcomb, whose words read strangely the gen- 
eral record assent and approval with which the measure was wel- 
comed throughout the United States and Canada. They are ap- 

publications the American Society Civil Engineers affirm 
that replies were received from all parts the United States and 
Canada and that per cent. expressed opinions diametrically opposed 
those Mr. Newcomb. The unanimity opinion was indeed 
remarkable. one respect, Mr. Newcomb stood alone his antag- 
onism this scientific reform. marked contrast his objections, 
have the breadth view and general enlightenment the mem- 
bers the societies named, and the managers the great lines 
transportation land and water throughout the United States, the 
men who 1883 adopted the Standard Time System. still 
more marked contrast the views Professor Newcomb the spirit 
which moved the highest constituted authorities, the Senate and the 
House Representatives, passing joint resolution requesting the 
President the United States assemble representatives from every 
civilized nation consider the very questions which find little 
favor with Mr. Newcomb. These remarks prove that this gentle- 
man holds conservative views the matter time reform peculiarly 
his own, and that impossible accept report expressing his 
opinions this question representing the voice the United 
States. The evidence shows that the United the front 
rank support this important movement, and with respect the 
proposed change the Astronomical Day, letter from the Secretary 


Replies Mr. Simon Newcomb, Washington, queries issued the Special Com- 
mittee Standard Time the American Society Civil Engineers, 1882. 


fourths the leading astronomers the United States, who, doubt- 
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uestion 3.—Do you consider advisable secure Time System for this country 
which would commend itself other nations and adopted them 
ultimately 
Answer (by Mr. Newcomb).—No. care for other nations; can’t help them; 
and they can’t help us. 
uestion 4.—Does (the scheme for regulating Time) seem possess any features 
which generally commend themselves your judgment 
Answer (by Mr. Simon Newcomb). capital plan for use during the millennium. 
Too perfect for the present state humanity. See more reason for considering 
Europe the matter than for considering the inhabitants the planet Mars. 
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the Navy Congress, dated February 17th, 1885, brings out the fact 
that although the execution the order was subsequently deferred 
until general agreement could reached, general order was 
actually issued December 4th, 1884, the head the Naval 
Observatory, begin the Astronomical Day midnight accordance 
with the the Washington Conference that year. 
Moreover, may added that the recommendations the Washing- 
ton Conference were endorsed the President the United States 
his message Congress January 9th, 1883. 

view the facts narrated, the Joint Committee respectfully con- 
ceives that fully warranted the opinion that the United States, 
nation, may truly considered one the nine ephemerides 
publishing nations favor the proposal bring the Astronomical 
Day into agreement with the Civil Day.” 

The expression opinion the Joint Committee, which have 
submitted, was brought the attention the British Government, 
but the latter while willing make the change provided other nations 
publishing ephemerides are prepared take the same action, has 
effect declined take any further step under present circumstances. 
The British Government having already approached the Government 
the United States and invited its co-operation with the other 
assenting Powers effecting the desired change, nothing further can 
done unless and until the assent and co-operation the Govern- 
ment the United States obtained. 

Chairman the Special Committee this Society feel 
duty state plainly how the matter now stands. will conclude 
these remarks reading letter which have within the past two 
weeks received from Commander Francis Green, N., and 
leave the meeting judge what action, any, should taken 
this Society. The letter subject much public importance 
that with your permission feel that may with propriety submit 
extract your attention. The letter dated Boston, June 15th, J897. 

attention was called the admirable pamphlets the Unification 
Time, which matter you have manifested much public spirit. 

would not considered officious, should like add 
testimony emphatically the affirmative answer all four the 
questions page 30, submitted master mariners for their opinions. 
From 1873 1883 was, under the direction the United States Navy 
Department, engaged determining telegraphically 
meridians all over the world. meridians, some forty number, 
have been accepted the United States Government and the British 
Admiralty, well other authorities, fundamental. From this 
experience well from navigating ships all over the world for the 
last forty years, have been impressed with the inconvenience and ab- 
surdity having three several starting points for the commencement 
the day—nautical, civil and astronomical. 

May suggest that the new superintendent the United States 
Almanac, Professor Hendricksen, N., was edu- 
cated seaman the United States Nava] Academy and very 
reasonable and sensible man? may, think, look the matter 
different light from Professor Newcomb.” 

have pointed out that this Society was one the first move 
the matter time reform connection with operating the railways 
the country with which many its members are variously asso- 
ciated. The subject has expanded interest until now concerns all 
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the nations the world. This Society has kept alive special com- 
mittee during these sixteen years deal with That com- 
mittee has done everything its power agreeably the wishes the 
Society promote the important movement. The work the com- 
mittee behalf the Society remains incomplete until standard time 
all its fullness generally adopted. submit, there- 
fore, that the American Society Civil Engineers might the present 
time very fittingly take such action may deemed advisable 
move the United States Government give its assent the recom- 
mendation the Washington Conference 1884, contained the 
sixth resolution that conference. 


GREAT HYDRAULIC LABORATORY.* 


desire state the outset, that addressing you 
toask you listen advertisement. This would undignified 
proceeding, that desire disclaim. Isimply bring the news the ex- 
istence, the State New York, hydraulic laboratory superior 
anything built hitherto any country, which will open the 
inspection, and under some conditions, use, any engineer desiring 
conduct such experiments may need the incidents his 
practice, who may make inquiries furnish data upon experi- 
ments importance that may desire have made. This labora- 
tory has been created only for the advancement hydraulic science. 

There are but few fields engineering practice upon which more 
has been written than upon hydraulics; fact, our hydraulic litera- 
ture very full, and, may easily surmised, not much 
useless; for deal effectively with water necessary acquire ac- 
complishments incompatible with the production such platitudes 
afflict many other specialties engineering. has been believed 
that the limits reached the progress hydraulics are due mainly 
the lack opportunities for proper experimentation suitable 
seale, and this all the more strange, since almost every nation 
the face the earth obliged spend, the aggregate, fabulous 
sums money the improvement rivers, harbors and coast de- 
fences. Yet large number unsolved doubts and tentative 
hydraulic works are forced upon the engineer, because his problems 
become indeterminate the variety conditions found Nature, 
which, combination, make their solution almost hopeless. This 
great laboratory, now under way, will enable the engineer devise 
any single, simple problem; and, after study its conditions, add 
the original problem, such disturbing new conditions may enable 
him discriminate between the effects individual simple causes 
and their combined interaction. 

know but single effort made study portion river 
the reproduction its conditions model; but this case, the 
effect water acting upon very small model the Seine, between 
Rouen and Havre, could not represent anything like proportional cir- 
cumstances the conditions action; since the effect current 
actual water upon microscopical river, with tangents and curves, 
and soil varying from rocks silt, could not taken index 
what the water volume, and current force, would produce upon the 


statement made the Annual Convention, June 30th, 1897. See 84. 
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actual river itself, even though this model the Seine has proved 
very useful illustrate the effect training walls upon tidal action. 
Again, hasty survey the causes failure many our river im- 
provements upon the Danube, Rhine, and Rhone and our own Missis- 
sippi, reveals the necessity better data, and settlement the long 
disputed theories transportation dragging and suspension 
water. 

recent engineering scandal might have been the 
profession spared unnecessary war between some its most worthy 
and eminent engineers, sufficient experimental data had placed be- 
yond doubt the conditions delivery through large riveted water 
conduits, which different from its action ordinary city piping 
the latter different from the results obtained laboratory with 
small glass tubes. 

would unnecessary add more reasons justify the exist- 
ence this country such laboratory shall presently describe 
briefly. 

his laboratory located mainly the south shore stream 
with precipitous banks, having minimum delivery cu. ft. per 
second, and maximum delivery nearly ft. per second. 
From 000 000 cu. ft. per second can relied upon during the 
best seasons for work. dam across the stream can made store 
from 000 000 000 000 galls. water. 

the south this dam canal, blasted out the rock, pro- 
vided with gates, and extends down stream some 500 ft. The canal 
ft. wide and able carry adepth ft. water, which can deliv- 
ered into under ft. head. Behind the entrance gates, 
boards and other contrivances control desirable conditions for the en- 
trance the water into the canal. The weirs with which the canal 
provided can calibrated and replaced under identical condi- 
tions, using the water-tight canal measure the volumes delivered. 
Within the walls, special contrivances read filar micrometers 
are placed short intervals from each other, give the height the 
water along the canal with precise accuracy. The canal can empty 
itself pleasure, either the shape water-fall about ft. high, 
into steel pipe ins. diameter and over ft. length, which 
pierces vertically under the roof building which can con- 
ducted many experiments better performed under shelter. Also, 
the side the canal and parallel it, steel pipe ft. diameter 
can deliver its water will either into the 6-ft. steel pipe, the canal, 
directly into another building, supply water pumps and dynamos 
for lighting and water supply purposes, under about ft. head. 

Half way down the 6-ft. steel pipe, turret-like structure makes 
convenient the conducting experiments determine coefficients 
efflux thin plates, all forms orifices, tubes, nozzles, valves, cocks, 
diameter, and under different, constant and vari- 
able heads. the building below, the floor which the stand- 
pipe rests, special castings and reducers can attached the steel 
pipe, capable taking pipes and valves from ins. ft. diame- 
ter. Along the bottom the creek there room for experimenting 
upon these larger pipes for straight lengths ft., and upon 
indefinite lengths, beyond this distance, with both vertical and hori- 
curves. number Venturi meters, which not use electri- 
cal counters, are provided for experiments this nature. 

Upon the walls the canal itself, two rails support truck provi- 
ded with small dynamo that can adjusted run the truck 
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suitable velocities. chronograph marking seconds made regis- 
ter automatically the travel the truck every ft. its run, and, 
therefore, its position and velocity can determined with any desir- 
able degree accuracy. The water the canal can regulated 
either perfectly quiescent, its velocity can controlled 
the amounts allowed enter the upper weirs the canal and the re- 
lative positions the down-stream weirs. The height and conditions 
the position all the weirs can regulated with the greatest nicety. 

While would impossible detail all the experi- 
ments that experience with this laboratory may develop, may men- 
tion incidentally the following programme 

(1) Studies upon the dragging and suspending power water 
various stages its saturation with sediment. 

(2) The effect transverse, longitudinal, and submerged dams, 
under standard conditions, which may modified will disturb- 
ing influences covering any variety complications. 

(3) The determination corrections made the beds 
streams give them the most stable longitudinal profile. 

(4) Study upon the conditions such rivers build their minor 
beds above the major bed. Major Leach’s recent paper upon What 
the Mississippi is, and what needs offers numerous suggestions 
usefulness for this laboratory. 

(5) Study littoral cordon formation, and channels, bars, and 
deltas, and the deposition sediment from rivers entering into 
quiescent water, and against high tides. 

(6) Study the conditions affecting the length tangents and 
degree curvature natural and constrained water courses, looking 
securing permanence channels and depths water. 

(7) Studies upon the delivery and conditions the water-shed 
the stream and the tributaries which feed the canal, reference 
the amount and kinds suspended matter floods, the inter-rela- 
tions the deliveries the tributary floods, and such studies may 
prove useful for determining the coefficients flood volume, lengths 
dams and spillways, and height floods over them, perfect 
the formulas for the delivery water-sheds, this possible. The 
water-shed this canal covers 117 square miles, which will most 
carefully surveyed topographically and geologically. 

(8) With this canal experiments can also made upon the rating 
current meters, and general studies upon the motion water 
open channels, pipes, and over weirs, under variable conditions 
materials the bed, conditions surface, contractions, and 

eads. 

(9) The determination the resistance the motion boats 
canals reference their respective cross-sections, effect waves, etc. 

(10) Experiments water-jets, forms water-wheel buckets, 
ratios areas and forms propellers, including water-jet propulsion; 
which subjects, themselves, will give rise large number in- 
vestigations. 

(11) Experiments the construction and efficiency water and 
other motors, including water meters. 

(12) Effects form and condition the surface the vessels upon 
their speed and motive power required. 

(13) The uses this laboratory are not restricted simply ques- 
tions strictly classified hydraulic importance. For example, 
the sanitary side, the relations that should exist between the grade 
sewer, its size, and the volume flush water required produce 
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given effect, are almost entirely unknown. The work Adams, 
just published, does not supply the needs sewer designers with 
needed generality. The equipment this laboratory can settle the 
conditions required determine how far down grade definite volume 
flush will effective, under the varying conditions this problem. 

(14) this sanitary convection also, new science looming 
properly called Engineering Biology. Hitherto the biologist has 
been interested mainly the genesis life, and his studies have had 
decided trend offering information which indispensable for the 
purposes the water supply engineers. the other hand, the phy- 


sicians mainly interested general pathology and therapeutics, has 


given little attention tothe modes life and death the infinite num- 
ber micro-organisms found water, which prey upon human health. 
But the engineer, who supply drinking water cities and makes 
more less stagnant behind huge dams end impounding and dis- 
tributing reservoirs, has had, hitherto, definite knowledge the 
best methods for fostering and preserving standard purity his 
water supplies. 

Far from ignore the splendid work done the biol- 
ogist and physician their lines. have reference only the work 
not yet done, and needed done, under the special view the 
engineer; and since impure water the cause innumerable deaths, 
the opportunity that the laboratory offers for many important studies 
will easily appreciated. 

(15) This very much enlarged laboratory can now continue, under 
the best auspices, investigations under way for some time past, based 
upon the universal theory that all living beings derive their suste- 
nance, least part, from other living beings; and thut certain con- 
ditions temperature, light, and plant life, either arrest foster 
their growth. effort being made find out how populate our 
drinking water with forms life, capable destroying dangerous 
organisms, and yet strong enough their struggle for life survive 
sufficient numbers for this beneficial purpose under protective 
conditions, yet difficult control. may say that although this 
question far from being solved, with unfiltered waters especially, its 
prospects are indeed hopeful. The hydraulic laboratory describ- 
ing lends itself admirably studies this nature. 

(16) Many the labors undertaken the Boards Health 
Massachusetts and Michigan, which are honor this country, can 
extended and made useful much more rapidly here than under the 
cramped conditions and lack resources and the political corruption 
which now hampers the efforts some our best Boards Health. 
cannot but say, however, that with the above two exceptions, adding 
possibly the Boards Health Connecticut, Kentucky, Louisiana and 
Rhode Island, all the other Boards Health this country are most 
disappointing institutions. 

Among the Boards Health thirty-nine States, one (consisting 
physician and one lawyer), investigates the origin epidemics; 
another, composed entirely non-professional men, propagates vac- 
cine virus; third, made physicians entirely, studies typhoids 
and diphtheria; fourth, made physicians and non-professional 
men, investigates diphtheria and tuberculosis; fifth, composed 
physicians, lawyers and civil engineers, studies Massachusetts the 
actions filters, etc.; the Michigan Board Health studies the rela- 
tions climate disease; yet another only distributes vaccine; and 

lastly, another, made physicians and civil engineers, studies 
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diphtheria and consumption. The States appropriate for the work 
the Boards mentioned the sum $92 200. This insignificant sum 
the only one which supplies, some measure, data for the advance- 
ment sanitary science. The total expenditures thirty-nine other 
Boards Health, ascertuined correspondence with all the States 
the Union, amounts $256 900, most which fails fulfill any 
reasonable expectations usefulness, with the exceptions above 
mentioned Massachusetts, Michigan, Louisiana, Kentucky, Con- 
necticut and Rhode Island. 

not intend cast any reproach upon the Boards Health 
the country, for know some, and suspect the nature many, 
the difficulties against which they are obliged contend. wish only 
point out that the entire subject, and management, our Boards 
Health chaotic and hopeless condition inefficiency, and 
will remain long they are left work themselves under 
the loose and improper conditions which obtain nearly every State 
the Union, owing that lack unanimity public sentiment 
which cannot obtained without sufficient scientific backing. 
hoped that this laboratory may aid the Boards Health directions 
yet unattainable reason expense and lack facilities; rescu- 
ing some them from the control politicians, and enabling them 
organize with suitable personnel, account the proofs that can 
given strengthen their claims upon the attention the people, 
the result experiments which this laboratory will able furnish. 

The location the hydraulic laboratory which have endeavored 
describe briefly most fortunate one; indeed, estimated that 
its natural conditions were not favorable, could not 
provide the resources that Nature offers almost without price, and are 
indeed priceless. 

gives pleasure state that this hydraulic laboratory, 
Cornell University, now and will always the service any 
engineer, municipalities other corporations desiring conduct ex- 
periments tending advance the interests hydraulic 
science. The only conditions that may imposed, are, that suc 
work may required, done without expense the University 
beyond the use the equipment the place; and that must not in- 
terfere with the regular work its students. may add, anticipate 
natural question, that the work done undergraduates the large 
laboratory the small hydraulic laboratory under the roof the 
College Civil Engineering refers mainly experiments having 
other purpose than carry some the experimental work hand 
hand with the class-room theories. The work investigation car- 
ried on, mainly, not undergraduates, but engineering practi- 
tioners and considerable number graduates, who, having found 
their practice some point needing investigation, return the Uni- 
versity where they can enjoy the quietude and the resources books, 
equipment and opportunities that impossible obtain use 
when engaged with the absorbing cares busy professional life. 

shall ready all times answer questions upon this subject, 
and feel authorized the name the President Cornell Univer- 
sity, invite any and all members this body visit and inspect 
this great hydraulic laboratory, and use freely and often the 
interests its only object: ‘‘To Foster the Progress Hydraulic 
Science.” expected that the work this laboratory, which has 


been for some months under way, and being done contract, will 
finished towards the end next autumn. 
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EXCURSIONS, ETC., DURING THE ANNUAL 
CONVENTION. 


The excursions during the Twenty-ninth Convention were the 
hands the following local committees appointed the Canadian 
Society Civil Engineers: 

Montreal: Alex. Peterson, Ernest Marceau, Percival St. 
George, John Kennedy, George Herrick Duggan and 
Walbank. 

Quebec: St. George Boswell, Chairman; Baillargé, 
Rhodes, Louis Vallée, Edward Evans, Thomas Breen, Hoare, 
Ulric Valiquette, Sterling and Gauvin, Secretary. 

Tuesday, June 29th, excursion was made carriages from Mon- 
works the Lachine Rapids Hydraulic and Land Company. 
number members and guests visited the Engineering and Physics 
Buildings McGill University, which were opened the inspection 
the Society through the courtesy the Governors the University. 
o’clock the members and guests left Montreal special train 
tendered the Canadian Pacific Railway Company, which reached 
Quebec about 18.30 o’clock. 

Thursday, July 2d, the Quebec Harbor Commissioners tendered 
the use two steamers for visit the Harbor Quebec and trip 
the St. Lawrence Beauvoir,” the country seat the Hon. 
Dobell, C., who invited the Society garden party. The 
return was also made steamer. the evening reception was 
given the Society the Chateau Frontenac. 

Friday, July 3d, excursion was made the morning, in- 
vitation his Worship the Mayor members the City Council, 
Chateau d’Eau, the headwaters the St. Charles River, whence 
the city draws its supply water. the afternoon, excursion 
was made special train tendered Horace Beemer, Esq., Presi- 
dent the Quebec, Montmorency and Charlevoix Railroad Company, 
the Shrine Bonne Ste. Anne, stopping the way view Mont- 
morency Falls. 


THE ATTENDANCE THE ANNUAL 
CONVENTION. 


The following 168 Members were attendance: 


Allen, Frank ...... Boston, Mass. Baker, Holland W..... St. Louis, Mo. 
Archibald, S....Moncton, Canada. Baldwin, H....... Yonkers, 
Averill, Frank L...Washington, Bell, Andrew......... Almonte, Ont. 

Bissell, ....West Medford, Mass. 
Bacon, John W...... Danbury, Conn. Daniel...Kansas City, Mo. 
Baird, Howard C... Phoenixville, Pa. A........ Philadelphia, Pa. 
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Brackenridge, A., 


Niagara Falls, 


Brackett, Dexter....... Boston, Mass. 
Breuchaud, Jules..... Yonkers, 
Brinckerhoff, W...New York City. 
Burpee, Moses..........Houlton, Me. 
Burrows, Geo. L..... Saginaw, Mich. 
Carson, W...... Knoxville, Tenn. 
Chester, John N....... Pittsburg, Pa. 
Chittenden, H...East River, Conn. 
Codwise, Edward B..Kingston, 
Coffin, Freeman C..... Boston, Mass. 


Colby, Louis, Mo. 
Cooper, York City. 
Craighill, Wm. P., 

Charlestown, Va. 


Danforth, Frederic...... Gardiner, Me. 
Davis, Arthur L...... St. Albans, Vt. 


Deans, John Sterling. Phoenixville, Pa. 
Eayrs, Norman Louis, Mo. 


Fisher, Clark......... Trenton, 
Fisher, Edwin A....Rochester, 
Flad, Edward......... St. Louis, Mo. 


Flagg, Foster... New York City. 
Fleming, Canada. 
Freeman, John R...Providence, 
French, Alexis H...Brookline, Mass. 


Frizell, Joseph P...... Boston, Mass. 
New York City. 


Gates, Christopher Ohio. 
St. Louis, Mo. 
Goldmark, Henry, 


North Long Branch, 


Goodell, M..... New York City. 
Gowan, Chas. Yonkers, 
Guthrie, Edward B... Buffalo, 
Haines, Henry S....... Ga. 
Hains, Baltimore, Md. 
Hannaford, P...Montreal, Canada. 


Harlow, James 

Edgewood Park, Pa. 
Harris, M........ New York City. 
Harrod, M.. .New Orleans, La. 


Hemming, W..... New York City. 
Hering, Rudolph....New York City. 
Hider, Arthur...... Greenville, Miss. 
Hodgdon, Frank W....Boston, Mass. 
Howe, Edward W...... Boston, Mass. 
Hoxie, Richard L...... Portland, Me. 
Hunt, Chas. Warren..New York City. 
Hutton, Wm. R...... New York City. 


Johnson, Wallace 
Niagara Falls, 
Jones, Pa. 


Just, George A....... New York City. 
Kastl, Alex. E...Northborough, Mass. 
Kennedy, John....Montreal, Canada. 
New York City. 


Kingsley, Marvin W., 
Cleveland, Ohio. 


Knap, New York City. 
Kuichling, E........ Rochester, 
Lesley, Robt. W... Philadelphia, Pa. 
Lincoln, St. Louis, Mo. 
Lundie, Chicago, 
Manley, Henry........ Boston, Mass. 


Houghton, Mich. 
Mayer, Joseph.......New York City. 
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McCann, Thos. H....Hoboken, 
McGuire, New York City. 
McKim, Alex. Rice...New York City. 
McLain, Louis St. Augustine, Fla. 
Melvin, David 
Staten Island, 


Mesereau, ...... St. Louis, Mo. 
Metcalf, Pittsburg, Pa. 
Miller, Hiram Clinton, Mass. 
Moore, St. Louis, Mo. 
Mordecai, Aug...... Cleveland, 


Morison, G.S.......... Chicago, Ill. 
Morley, Fred..... ... Ind. 
Morris, Mich. 


Neumeyer, Robert Pa. 


North, Edward P.... New York City. 


Ockerson, John A.... St. Louis, Mo. 
John F....New York City. 
Osborn, Frank C....Cleveland, Ohio. 


Ostrander, E...... Moscow, Idaho. 
Owen, James.......... Newark, 
Pegram, Omaha, Neb. 


Perrilliat, Arsene...New Orleans, La. 


New York City. 
Topeka, Kan. 
Quinlan, Geo. A...... Houston, Tex. 


Rafter, Geo. W..... Rochester, 
Ramsey, Jos., Jr...... St. Louis, Mo. 
Reece, Benjamin........ Chicago, 
Reed, Wm. Boardman. New York City. 
Chicago, 


Reichman, Albert 
Richardson, Henry B., 


New Orleans, La. 


[Society 
Richardson, F..... Clinton, Mass. 
Ricketts, Palmer C...... 
Russell, Bent... ... St. Louis, Mo. 


Schaub, W..... Hamilton, Canada. 
Schuyler, James D..Los Angeles, Cal. 
Addison M..Charleston, Va. 
Seaman, Henry B....New York City. 
New York City. 
Skinner, Frank W... New York City. 


Starling, Wm....... Greenville, Miss. 


Stauffer, York City. 
Stearns, Frederic Boston, Mass. 


Steward, Herbert..... New York City. 
Strickler, B....... New York City. 
Taber, George A..... New York City. 
Thomson, H...... New York City. 


Thomson, New York City. 
Tinkham, Samuel E...Boston, Mass. 
Trautwine, John C., 
Philadelphia, Pa. 


Van Horne, John York City. 


Wallberg, A....Montreal, Canada. 
Whittemore, J...Milwaukee, Wis. 
Wilson, L....Minneapolis, Minn. 
Wilson, Jos. ... Philadelphia, Pa. 


The total attendance the Convention was follows: 


Members the Society all grades 
Guests, including ladies.......... 


This statement relates only those who registered. 


also many who attended the sessions the Convention but failed 


register, well many ladies and other guests who took part the 
excursions and reception. 


Wisner, Geo. Y....... Detroit, Mich. 
Woods, Henry D.West Newton, Mass. 
Worcester, Boston, Mass. 
Zabriski, J........ New York City. 


There were 
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ANNOUNCEMENTS. 


NEW SOCIETY HOUSE. 


Some time ago, postal card notice the meeting held 
June 2d, 1897, was stated that this might the last held the 
Twenty-third Street House. the time appeared probable that 
the New House could completed the first September, and 
was felt that would advantage begin the season 1897-98 
the new quarters. The building has, however, been delayed 
several mechanics’ strikes, and will not possible finish 
that date. The Board Direction has decided open the House 
formal manner soon can done, and notice will given 
sufficiently advance enable non-resident members present. 


NEW SOCIETY HOUSE FUND. 


During the past year the following additional subscriptions have 
been received: 


Clarke, Thos. C..... (addi- Macdonald, Chas......... 100 
Greene, S., Jr......... 110 
Total subscription $20,050 
Profit sale 181 copies Historical Sketch. 593 
Unpaid subscriptions Historical Sketch.... 230 
LIBRARY. 


the list additions the library will found the titles 
about 400 books received from the professional library the late Past- 
President William Worthen, who had given directions his exe- 
cutors that all books therein which the Society cared have should 
given number these volumes are valuable and rare, and 
the bequest, which shows Mr. Worthen’s attachment the Society, 
well his appreciation the value its library, seems call for 
more than the usual acknowledgment, and emphasize the fact that 


the growth the Society Library dependent principally the 
thoughtful generosity its members. 
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MEETINGS. 


Wednesday, September 1897, o’clock, regular meeting 
will held, which paper John Findley Wallace, Am. Soc. 
E., entitled The Lake Front Improvements the Central 
Railroad Chicago,” will presented. printed this number 
Proceedings. 


Wednesday, September 15th, o’clock, regular meet- 
ing will held, which paper Van Ornum, Assoc. Am. 
Soc. E., entitled and Practice Special Assessments,” 
will printed. printed this number Proceedings. 


Wednesday, October 6th, 1897, o’clock, regular meeting 
will held, which paper Frizell, Am. Soc. E., 
entitled Resulting from Changes Velocity Water 
Pipes,” will presented. printed this number Proceedings. 


DISCUSSIONS. 


Discussions the three papers presented the Twenty-ninth 
Annual Convention, June 30th, 1897, and printed Proceedings for 
May, 1897, will closed October 1st, 1897. These papers were the 
following: ‘‘The Relation Tensile Strength Composition 
Structural Steel,” Cunningham, Am. Soc. E.; Recent 
Tests Bridge Members,” Greiner, Am. Soc. E., and 
The Power Plant, Pipe Line and Dam the Pioneer Electric Power 
Company Ogden, Utah,” Henry Goldmark, Am. 


LIST MEMBERS. 


ADDITIONS. 


HONORARY MEMBERS. Date 


Membership. 
Queen Anne’s Man- 
sions, Westminster, 
May 1897 
San Francisco, Cal.... May 1897 


Res. Eng. and Supt., 
Butte City Water 
Co., Butte, Montana. 


June 1897 


4 
| 
| 


LIST MEMBERS—ADDITIONS. 


GUNARDO Calle Paraguay 2231, 
Buenos Ayres, Argen- 
tine Republic....... 

Wilmington, Del... 


FIDDEMAN........... Asst. Eng. Erection, 
Edge Moor Bridge 
Works, Box 523, 
Wilmington, Del.... 


THERON Chf. Seattle 
Power Co., Seattle, 
Francisco, Cal ..... 
ScHERMERHORN, Prest. Am. Dredging 


Co., 236 Walnut St., 
Philadelphia, ... 


823 Centre St., Little 
City Eng., Springfield, 


ASSOCIATE MEMBERS. 


R., Jackson, Mich... 


Designing, Office 
Waddell, 
Kansas City, Mo.... 


CHARLES U.S. Asst. Eng., Nep- 
Borough Eng. South 


Bethlehem, and 
Borough Eng. and 


Water 
Bethlehem, ..... 


Croydon St., Peter- 
sham, Sydney, 
W., 


ASSOCIATE. 
Club, 374 Fifth Ave., 


New York City...... 
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Mar. 1897 


June 1897 


June 1897 


June 1897 


April 1897 


May 1897 
June 1897 


May 1897 


June 1897 


June 1897 


April 1897 


Mar. 1897 


1897 


May 1897 
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JUNIORS. 
SwINDELLs, SPRINGER........... 560 

Brooklyn, Feb. 1897 


Ry., Lake Charles, 


CHARLES East 128th St., New 


CHANGES AND CORRECTIONS. 


MEMBERS. 
Apams, ARTHUR 1530 Ave., Alameda, Cal. 
DANIEL Lincoln, Ala. 
CHANNING Rio, Albemarle Co., Va. 
London, E., England. 
San Fernando, Estado Durango, 
via Tamazula, Mexico. 
JOHN Room 579, Nassau St., New York 
City. 
JAMES Civil Eng., Room 39, Am. Natl. Bank 
Bldg., Louisville, Ky. 
GAMBLE, FRANCIS Nelson, C., Canada. 
RoBERT.......... 500 Union Place, Elmira, 
GEORGE BLAGDEN......... 808 Fidelity Bldg., Baltimore, Md. 
Lamar, Prowers Co., Colo. 
Mass. 
LEVERIDGE............. Maj., Corps Engrs., U.S. A., 
Box 1671, Portland, Me. 
JEWETT, Sub-Station No. Cleveland, Ohio. 
Chf. Eng., The Wilson Baillie Mfg. 
753 Equitable Bldg., Denver, Colo. 
McMinn, 100 William New York City. 
Asst. Eng., Osage City, Mo. 
JaMEs ELLISON. San Fernando, Estado Durango, 
via Tamazula, 
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Washington, 

409 Middle St., Portsmouth, Va. 

CHARLES Care Henry Lahiff, Placerville, Cal. 

William St., New York City. 

Davip McNEELY............. Editor Engineering News, St. Paul 
Bldg., 220 Broadway, New York 
City. 

ALFRED Chf. Eng. The Degnon McLean Const. 
Co., Broadway, New York City. 

THOMPSON, Asst. Eng. Southern Ry. Norfolk, Va. 

Cons. Eng., 220 Broadway, New York 
City. 

TREADWELL, LEE........... Woodward Kalamazoo, 
Mich. 

Mo. 

FINDLEY..... Vice-Prest. and Gen. Mgr. Mathieson 
Alkali Works, Saltville, Va. 

Paving Co., Fulton St., New 
York City. 

F............. 356 Maryland St., Buffalo, 


Central Station, New York City. 


ASSOCIATE MEMBERS. 


WESTERN RADFORD.......... New East River Bridge, Broadway, 
Brooklyn, 

Ernest H...... Care Col. Wm. Ludlow, Army Bldg., 
New York City. 

CoHEN, FREDERICK WILLIAM............ Care The Pa. Steel Co., Steelton, Pa. 

Duncan LEE.............. St. Paul St., Baltimore, Md. 

Docks, Pier North River, New 
York City. 

Brayhorke Terrace, Hastings, Sus- 
sex, England. 

High Bridge, Ky. 

SAMUEL..... 1123 Broadway, New York City. 

Henry, Mgr. The Barber Asphalt Paving 


Co., Broadway, New York City. 
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JoHN LAFAYETTE......... 
JOHNSON, ALBERT 


WALTER 


ALFRED.......... 


JOHN 


RosENBERG, 


Paterson St., New Brunswick, 


Locust St., Philadelphia, Pa. 


606 Century Bldg., St. Louis, Mo. 

West Point, Miss. 

Res. Engr. Filtration Commission, 
Pa. 


..Care The Osborn Co., Osborn Bldg., 


Cleveland, Ohio. 


East Lexington St., Baltimore, Md. 

Chf. Engr.’s Office, R., Philadel- 
phia, Pa. 

Prof. Mathematics and Civil Engi- 
neering, Mass. Agric. College, Am- 
herst, Mass. 


..17 South Hawk St., Albany, 


812 North 39th St., Omaha, Neb. 
STEVENS, 157 East 67th St., New York City. 
Van Russell House, Humboldt, Iowa. 


WERNER, 


GARDNER 


Broadway, New York City. 

Care Variety Iron Works Co., Cleve- 
land, 

.57 Hancock Ave., Detroit, Mich. 


ASSOCIATES. 


Davis, 


Lehigh Valley Creosoting Co., 


1206 Bowling Green Bldg., 
Broadway, New York City. 


West 173d St., New York City. 
.167 Gates Ave., Brooklyn, 

Wayne Hotel, Detroit, Mich. 


JUNIORS. 


ANDERSON, JAMES 


Barney, CANFIELD............. 


GEORGE 


and Supt. The Varley Duplex 
Magnet Co., 138 Seventh St., Res. 
516 Summit Ave., Jersey City, 

Washington, 

City Engr., Reading, Pa. 

.39 Cortlandt St., New York City. 

549 Jefferson Ave., Brooklyn, 

.Box North Tarrytown, 

.177 Schermerhorn St., Brooklyn, 


Th 


I 


Affairs.] LIST MEMBERS—CHANGES AND CORRECTIONS. 147 


Fay, 


City Engr.’s Office, City Hall, 

Boston, Mass. 

Forp, Carroll Place, New Brunswick, 

East 97th New York City. 

ARTHUR Expert for Steel and Iron Construc- 
tion, Bldg. Dept., City Hall, Brook- 
lyn, 

Box 207, New Castle, Del. 


R’y Co., 212 North 5th St., 
Springfield, 


Dutton Lock Co., Broadway, New 
York City. 
Henry Lewis, Jr........... 2092 Bathgate Ave., Tremont New 
York City. 
Howarp CRATHORNE......... Millbrook, 
1233 Miami St., Toledo, Ohio. 
OAKLEY..... Jonesport, Washington Co., Maine. 
JERRE 314 South Boulevard, Oak Park, 
Mass. 
Imperial Bldg., Montreal, Canada. 
Canada. 
ADOLPH GEORGE......... 614 Johnston Cincinnati, Ohio. 
FELLOW. 
Meyer, Henry 100 William St., New York City. 
DEATHS. 


CHARLES Associate, Sept. 6th, 1871; 
Member, Sept. 5th, 1877; Director, 
1888-1891; Vice-Prest., Jan. 20th, 
1892, Jan. 17th, 1894; died June 
3d, 

March 17th, 1896. 
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ADDITIONS 


LIBRARY AND 


From American Institute Electrical En- 
gineers, New York, Y.: 
Transactions, Vol. 1896. 
From American Institute Mining Engi- 
neers, New York, Y.: 
Advance papers follows: 
American Modern Sil- 
ver-Lead Smelting Plant; Im- 
roved Brief Note 
ail Specifications; Notes the 
Determination Insoluble Phos- 
horus Iron Ores; Notes the 
orthern Black Hills South Dakota; 
Sorting before Sizing; The Cement 
Materials Southwest Arkansas; 
The Chromite Deposits Port 
Port Bay, Newfoundland; The En- 
terprise Mine, Rico, Colorado; The 
Handling Material the Blast- 
Furnace; The Hardening Steel; 
The Invention the Bessemer Pro- 
cess; The Occurrence Gold Ores 
the Rainy River District, Ontario, 
Canada; The Quality the Boiler- 
Water Supply Portion 
Northern 
Transactions, Vol. 1896. 


From American Iron and Steel Association, 
Philadelphia, 
Annual Report Statistics the 
American and Foreign Iron Trades 
for 1896. 


From Association Engineers and Archi- 
tects Mexico, Mexico: 
Anales, Tomo 1896. 


From W.S. Auchincloss, Bryn Mawr, Pa.: 
Waters within the Laws 


From Baillairgé, Quebec, Can.: 

Technical Education the People 
Untechnical Language. 

Hudson Bay: New Colony. Rail- 
way reach it. 

Bribery and Boodling, Fraud, Hy- 
poerisy and Humbug, Professional 
Charges and Pecuniary Ethics 

Address Welcome the Montreal 
Section Canadian Architects. 

The Stereometricon. 

Papers read before the Royal Society 
Canada, 1882 and 1883. 

Communisme. 

Ventilation Libre des Egouts 

ion. 

Biographie Charles Baillairgé. 

Homonymes 

English Homonyms. 

Transactions the Geographical So- 
ciety Quebec, 1897. 

From Wm. Baldwin, New York, Y.: 

Steam Heating Data. 


From Onward Bates, Chicago, 
Minutes Convention Employés 
Bridge and Building Department, 
Chicago, Milwaukee and St. Paul 
Railway, January 20th and 2ist, 1897. 


From Benzenberg, Milwaukee, Wis.: 
Annual Report the Board Public 
Works for the year ending Decem- 

ber 1896. 


From Black, Washington, C.: 
Official Army Register for 


From Board Trustees the Sanitary 
District Chicago, Chicago, 

Proceedings April 14, 16, and 28; 
May 12, and 26; June and 
30; 1897. 

From Boston Public Library, Boston, 
Mass.: 

List Periodicals, Newspapers, 
Transactions and other Serial Publi- 
Currently Received the 
Principal Libraries Boston and 
Vicinity. 

From Bowker, New York, Y.: 

Reprint the Appendix the Amer- 
ican Catalogue, 1890-95. Publications 
July 1890; June 30, 
1895. 


From Clifford Buxton, Toledo, O.: 

Proceedings the Michigan Associa- 
tion Surveyors and Civil Engi- 
neers, January 10-12, 1882; January 
—4, 1884. 

Proceedings the Michigan Engineer- 
ing Society, February 17-20, 1885; 
January 26-28, 1886, and January 25- 
27, 1887; January 17-20, 1888, 1889, 
1890, 1891. 

Proceedings the Connecticut Associ- 
ation Civil Engineers and Survey- 
ors. First Annual Meeting January 
13, 1885; Sixth Annual Meeting Janu- 
ary 14, 1890; Seventh Regular Meet- 
ing September 25, 1885. 

The Technic, the Annual the Engi- 
neering Society the University 
Michigan, 1889, 1890, 1891. 

Proceedings the Association 
County Surveyors and Civil Engi- 
neers the State Indiana for 1882, 
1883, 1884, 1885, 1886. 

Proceedings the Indiana Society 
Civil Engineers and Surveyors the 
Indiana for 1888, 1889-90, 

Proceedings the Association Pro- 
vincial Land Surveyors Ontario for 
1886, 1887, 1888, 1889, 1890, 1891. 

Proceedings the Association Do- 
Land Surveyors for 1888, 1890, 

the Annual Meetings the 
Society Engineers and Sur- 
for 1886, 1887, 1888, 1889, 1890, 

Proceedings the Second and Third 
Annual Conventions the Iowa So- 
ciety Civil Engineers and Sur- 
veyors, 1889, 1890. 

Proceedings the Fourth and Fifth 
Annual Meetings the Survey- 
ors’ and Civil Engineers’ Association, 
1887, 1889. 
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Proceedings the Missouri Associa- 
tion Surveyors and Civil Engineers 
for 1885, 1886. 
Transactions the Arkansas Society 
Engineers, Architects Survey- 
ors, Vol. III, November, 188 
Engineering Association the South. 
Publication No. November 21, 1889, 
November 15, 1890. 
From California State Mining Bureau, Sac- 
ramento, Cal.: 
Mineral Productions for 1896. 
From Canadian Institute, Toronto, 
Proceedings, May, 1897. 
Transactions, October, 1896. 


From Carter, Savannah, 
The Influence Sea Water Hy- 
draulic Mortars. 


From Albert Cushing Crehore, Hanover, 
H., and George Owen Squier, Fortress 
Monroe, Va.: 

The Synchronograph. New Method 
Rapidly Transmitting Intelligence 
the Alternating Current. 

From Bell Dawson, Ottawa, Can.: 

Survey Tides and Currents Cana 
dian Waters. 

From Delaware College, Newark, Del.: 

Catalogue and Announcements, 1897. 


From Mines, Pretoria, 

Vergelijkende Staat van Opbrengst 
der Publieke Delverijen Zuid 
Afrik Republiek over het eerste 
Kwartaal 1896 1897. 


From Director General Railways, Simla, 
India: 
Administration Report the Railways 
India for 1896-97. 


From Dyckerhoff Séhne, 
Germany: 
Protokoll der Verhandlungen des Ver- 
eins Deutscher Portland Cement Fa- 
brikanten und Februar, 1897. 


New York, 
Bureau the American 
Bulletins Haiti, Venezuela, Uru- 
guay, Guatemala, Colombia, Costa 
Rica, Bolivia, Foreign Commerce. 
Proceedings Central Railway Club 
1894-96. numbers. 
Proceedings Western Railway Club 
1894-97. numbers. 
read before the Engineering 
Society the School Practical 
Science, Toronto, Can., Nos. 
Transactions the Association En- 
Cornell University, 1894, 


Fourteenth Annual Report the Ohio 
Society Surveyors and Civil Engi- 
neers, January, 1894. 

Twelfth, Fourteenth and Fifteenth 
Annual Reports the Indiana Engi- 
neering Society, 1892, 1894-95. 

Transactions the Denver Society 
Engineers and Architects, No. 

Proceedings Engineers’ Societ 
Western Pennsylvania, Vol. VII, 

Proceedings the Iowa Society 


Civil Engineers and Surveyors, 1893, 
1894, 1895, 1896. 
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‘The Michi Engineers’ Annual, 1892, 
1893, 1894, 1895, 1896. 


Proceedings Southern and South- 
western Railway Club, 1893-96. 
numbers. 

Proceedings the New England Rail- 
road Club, 1894-96. numbers. 

Proceedings the New York Railroad 
Club, 1893-96. numbers. 

Proceedings the Western Railway 
Club. 1893-94 numbers. 

Proceedings the Connecticut Asso- 
ciation Civil Engineers and Sur- 


veyors. 1885-1896. numbers. 
The Transit. Vol. IV, No. June, 
1896. 


Book the American Republics, 
1893. 


Geological Survey Kentucky, three 
parts. 


Report Condition the Jamaica 
Railway Extension. 

Maps accompany Report Secre- 
tary Internal Affairs Pennsyl- 


vania Boundaries the Common- 
wealth, 1887. 


From Leon Paris, France: 
Sur Traction Mécanique dans Paris. 
Extrait Bulletin Société In- 

ternationale des Electriciens. 


Inquiry More Perfect Form 
Water-Wheel. 


From Henderson, Brisbane, Austra- 


ia: 
the Hydraulic Engineer 
Water Supply Brisbane, Australia. 


From Gus. Henning, New York, Y.: 
pour des Matériaux. Pro- 
grammes, Circulars, Statuts 
ete. 


From Hunt, Pittsburgh, Pa.: 
Aluminum. 
From Illinois Society 
Surveyors, Peoria, 
Twelfth Annual January, 1897. 
From Institution Civil Engineers, Lon- 
don, Eng.: 
Report the Council, Session 1896-97. 
List Members, June 1897. 
From Keerl, Helena, Mont.: 
The Standing Engineering among 
the Professions. 
From Kingsley, Cleveland, Ohio: 
Forty-first Annual Report the Water 
Works Division the Department 
Public Works the City Cleve- 
land, O., for the year ending Decem- 
ber 1896. 
From Arthur Koppel, New York, Y.: 
Industrie-Bahnen. 
From Kuichling, Rochester, Y.: 
Twenty-first Annual Report the 
Executive Board the City 
Rochester, Y., for 1896. 
From Lippincott Company, Phila- 
hia, Pa.: 
Railway Builder. 


Engineers and 


Handbook 


Estimating the Cost American 


Railway Construction and Equip- 
ment. 
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From McCormick Harvesting Machine Co., 
Chicago, 

Who Invented the Reaper? 

From John Moncrieff, London, Eng.: 

The Design and Construction Dock 
Gates Iron and Steel. 

The Standardizing Working Loads 
and Working Stresses for Railway 
Bridges. 

The Redheugh Bridge. Extract from 
the 

and Practical Notes 
Beams, Columns and Roof Trusses. 


From Morison, Chicago, 
The Civil Engineer and the University. 
From Morse, New York, Y.: 
Cremation, Disinfection, Sterilization. 


From Munn Co., New York, Y.: 
Scientific American Supplement Refer- 
ence Catalogue. 


From William Murdoch, Saint John, B.: 
Engineer and Superintendent’s Report 
Sewerage and Water Supply, 1896. 


From Ockerson, St. Louis, Mo.: 
Map the Lower Mississippi River 
from the Mouth the Ohio River 
the Head the Passes. 


From Ortt, Hague, Holland: 
The Effect Wind and Atmospheric 
Pressure the Tides. 


From Wm. Barclay Parsons, New York, 


Routes and General Plan Board 
Rapid Transit Railroad Commission- 
ers, adopted Resolution, February 
4th and April 1897. 


From Patent Office, London, Eng.: 
Abridgments Specifications Pat- 
ents for Inventions; Steam Gen- 
erators; Waterproof Similar 
Fabrics; Washing and Cleaning 
Clothes; Domestic Articles and Build- 
ings; Moulding Plastic and Powdered 
Substances; Stoves, Ranges and Fire- 
places: Indicating, 
Measuring and Calculating; Valves 
and Cocks. 
From Ernest Pontzen, Paris, France: 
Mécanisme Lit Fluvial. 


From Herman Poole, New York, Y.: 
Special Karte der Eisenbahnen Mittel 
Europa’s. 
From Pope, San Bernardino, Cal.: 
Measurement Water for Irriga- 
ion. 


From Wm. Raymond, Troy, Y.: 
Report Additional Water Supply 
for the City Troy, June 18, 1897. 


From Edward Rix, San Francisco. Cal.: 
Electrical Engineering, June 15th, 1897, 
containing The Use Compressed 

Air for Mining 


From Sabin, New York, Y.: 
Paints, Varnishes and 
namels for the Protection Iron 
Structures and Hydraulic 
ork. 


From Sherrerd, Newark, J.: 
Annual Reports the Newark Aque- 
duct Board for 1882 1890, inclusive. 
Annual Reports the Board Street 
and Water Commissioners the City 
Newark, J., for the years ended 
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December 3ist, 1892, 1893, 1894, 1895 
and 1896. 
From Smithsonian Institution, Washing- 
ton, C.: 

Catalogue Scientific and Technical 
Periodicals, 1665-1895. 

Annual Report Showing the Operations, 
Expenditures and Condition the 
Institution July, 1895. 


George Snyder, Williamsport, 


Williamsport, Pa., for the year 1896. 


From Society Engineers, London, Eng.: 
Transactions for 1896,and General Index 
1857 1896. 


From State Agricultural College, Fort 
Collins, Colo.: 
Bulletins Nos. 36, and 38. Sugar 
Beets; Sheep Scab and Few Enemies 
the Orchard. Birds Colorado. 


From Trustees the Public Library, Bos- 
ton, 
Annual Report for 1896. 


From Department Agriculture: 
Report the Chief the Weather 
Bureau 1895-96. 


From Department the Interior: 

Report Vital and Social Statistics 
the United States the Eleventh 
Part 

Report Insane, Feeble-Minded, Deaf 
and Dumb, and Blind the United 
States the Eleventh Census. 

Water Supply and Irrigation Papers 
the GeologicalSurvey. Sewage 
Irrigation; Irrigation near Phoenix, 
Ariz. 


From Light-House Board: 
Annual Report for the fiscal year ended 
June 30th, 1896, 


From Patent Office: 
Alphabetical Lists Patentees and In- 
ventions for the Quarter ending De- 
cember 1896. 


From War Department: 
The Sea Water Hydrau- 
lic Mortars. 
From Department, Chief Engi- 
neers: 

Forty-six Specifications for the Im- 
rovement Certain Rivers and 

Sixty-five Reports the Improvement 

Certain Rivers and Harbors, 


From War Department, Ordnance 
Office: 
Index Vol. III. Notes the Con- 
struction Ordnance. 


From University Kansas, Topeka, 
Thirty-first Annual Catalogue for the 
year 
From University the State New York, 
Albany, 
New York State Library. 
State Library Bulletin. Additions No. 
September, 1894; No. September, 
1896. 
Extension Bulletins, Nos. 14, 15, 16, 


and 18. 

Report the State Engineer and Sur- 
veyor for the fiscal year ending Sep- 
tember 30, 1885. 
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Annual Financial Report the Auditor 
the Canal Department for the fiscal 
year ending September 30, 1873. 

From Varona, Brooklyn, Y.: 

Analytical Investigations made de- 
termine the causes affecting the 
Quality the Water Supply (Brook- 
Y.) during the Summer 


Vernon Harcourt, London, 


ng.: 

Report the River Hugli. 

From Wilson, Washington, C.: 

the U.S. Geological Survey. Pump- 
ing Water for Irrigation. 

From Wood, Nashville, Tenn.: 

Sixth Annual Report the Bureau 


Labor, Statistics and Mines Ten- 
nessee, 1896. 


American and European Railway Prac- 
tice the Economic Generation 
Steam 

Andrew’s Latin-English Lexicon. 

Annual Report the Board Com- 
missioners Central Park, 1866. 

Annual Report the Board Health, 
Y., May 1873, April 30, 1874. 

Annual Reports the Board Health 
the Health Department the City 
New York, April 10, 1871, April 30, 
1874; 1891. 

Annual Reports the Department 
Works, Brooklyn, for 1889, 1890, 

91. 

Annual Reports the Metropolitan 
Board Health, 1868, 1869. 

Annual Reports the State Board 
Health Massachusetts, 1870, 1871. 
Cyclopedia Applied Me- 

chanics, vols 

vols. 

Mechanics’ Magazine, 1851. 

Archiv fiir Eisenbahnwesen, num- 
bers. 

Article Street Pavements, Depart- 
Public Works, New York, 

Atlas the City New York, 1885. 

Atlas Staten Island, 1887. 

Brick and Marble the Middle Ages. 
Street. 1855 

Bronx River Diversion, vols. 

Brooklyn City Water-Works, 1854. 

Building News, 1871, Plates. vols. 

Cable Traction Systems the Rapid 
Cable Company, New York, 


and Assistant, 

Chimie Céramique, Geologie, Metal- 
lurgie. Ebelmen, 1861. vols. 

City Hall, Baltimore; History Con- 
struction and Dedication, 1877. 

Civil Engineering, Public Works and 
Architecture Paris Universal Ex- 
position, 1889. 

Communication from the General 
Board Health Operation Pipe 
Sewers, 1855. 

Conferences Charities and Correc- 
tions. vols. 

Construction Mill Dams, 1874. 
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Contract Drawings. London Main 
Drainage. vols. 

Contract Drawings. Thames Embank- 
ment. vols. 

Correlation and Conservation Forces. 
Youmans, 1865. 

Cottage Residences and 
Grounds. Downing, 1856. 

Cours Mécanique Appliquée aux 
constructions. Deuxiéme Partie, Hy- 
draulique. Collignon, 1870. 

nique, 1868. vols. 
1867-1870. 
vols. 
Deviation des Sources Vallée 
Vanne. 

Description the Britannia Bridge 
over Menai Straits. 

Description the New York Croton 

Des Machines Appareils destinées 
des Eaux. Morin, 1863. 

Dictionary Arts, Manufactures and 
Mines. Ure. 

Dictionary Science. Rodwell, 1871. 

Dictionnaire Raisonne 
ture. Duc, 1867. vols. 

Dragon Fly Reactive Passive Loco- 


otion. 
Drawings High Service Engine No. 
St. Louis Water-Works. 
Drawing from Objects. Bolton, 1850. 
East River Bridge. Lawsand Reports, 


1 

Elasticity, Extensibility and Tensile 
Iron and Steel. Styffe, 
869. 

Electric Motor. Martin, 1887. 

Electricity and Magnetism. 
1887. 


Electrolysis. Fontaine, 1885. 

Elements Chemistry. 
Henry, 1815. vols. 

Elementary Treatise Natural Philo- 
sophy. Deschanel, 1884. vols. 

Encyclopedia Cottage, Farm and 
Villa Architecture. London. 

Engineering Examples, Stations, En- 
gine-Houses, etc.; Iron Bridges, Brick 
Bridges, Timber Roofs, Trussed 
Bridges and Viaducts; Roofs. 
parts. 

Facts and Figures, 1866- 


Essay the Boilers Steam Engines. 
Armstrong, 1839. 

Etude sur les Signaux Chemins 
Fer Double Voie. Brame, 1867. 

Examination Water for Sanitary 
and Technical Purposes. Leffman 
and Beam, 1889. 

Examples Machine Details 

Experiments the Strength 
Wrought Iron and Chain Cables. 
Kent, 1879 

Explosions Steam Boilers. Robin- 
son, 1870. 

Fires; their Causes, Prevention and 
Extinction. Moore, 1882. 

Formules, Tables Reseignements 
Usuels; Aide Mémoire des Ingénieurs, 
Architects, Claudel, 1872. 
vols. 
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Fundamental Ideas Mechanics. 
Morin, 1860. 

General Theory Bridge Construc- 
tion. Haupt. 

Glasgow Water Works. Gale, 1864. 

Good Roads (Periodical), numbers. 

Grammigraphia; the Grammar 
Drawing. Robson, 1799. 

Architectural Styles. 

‘ 


Handbook Architecture. Fergusson, 


for Handicrafts. 1887-8. 

vols. 

Handbook Sewage Utilization. 
Burke, 1872. 

Health Towns Commission Sup- 
ply Water. 

History the Boston Water 
from 1868 1876. 

History the First Locomotives 
America. Brown, 1874. 

History the Introduction Pure 
Water into the City Boston 

Illustrative Plates the Cornish and 
Boulton and Watt Engines erected 
the East London Water Works. 
Wicksteed. 

International Scientific Series Growth 
Animal Mechanism New Chemistry 
Microbes, Ferments and Moulds: 
Water; Animal Life. 
vols. 

Interoceanic Canals. Stuckle, 1870. 

Applied Railway Structures. 


Iron Manufacture Great Britain. 
Truran, 1867. 

Kinematics. MacCord, 1883. 

Machinery. Reuleaux, 

0. 

Universelle 1867, Illus- 
ree. 

Liddell and Scott’s Greek-English 
Lexicon. 

Light and Electricity. Tyndall, 1871. 

Machinery the Nineteenth Century. 
parts. 

Main Drainage Works the City 
Boston. Clarke, 1885. 

Bridges. Dempsey, 


Manual Power for Machines, Shafts 
and Belts. Webber, 1879. 

Ventilation. Morin, 1867. 

Map the City Brooklyn (mounted). 

the Profile and Route the 

Aqueduct. Sections 12, 13, 14. 

Mathematical Principles Natural 
Philosophy. Newton, 1848 

Meigs Elevated Railway System. 1887. 

Mémoire sur les Reservoirs Gentilly. 

Memoranda the Strength Mate- 
used Construction. Whildin, 


1867. 

Methods Preserving Timber Situa- 
tions which Expose Decay. 

Metropolitan Board Works London 
Main Drainage Specifications, vols. 

Embankment Specifications. 
vols. 

Naval Architecture. Russell. vols. 

Naval Dry Docks the United States. 
Stuart, 1852. 

Notice Flood Frastanz, the 
Vorarlberg, the Autumn 1846. 
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Notice sur Elec- 

Ihe 

Heat and its Relations Water, 
and Steam Williams, 1860. 

the Strength Cast-Iron Pillars. 
Francis, 1865. 

the Supply Water the Lan- 
cashire and Yorkshire Towns. 

the Supply Water London 
from the Sources the River Sev- 
ern, 1865. 

Water Supply Edinburgh, 


Papers and Reports the American 
Public Health Association. vols. 

Parliamentary Reports: 

the Select Committee Rail- 
ways, with Index, 1881. vols. 

——of Select Committee Metropolis 
Water Bills, 1852. 

the Commission Water 
Supply, 1869. vols. 

the Select Committee Ordi- 
nance, 

the Commissioners appointed 
inquire into the Application Iron 
Railwa Structures, 1849. vols. 

the Select Committee 
Lighting Electricity, 1879. 

the Metropolitan Commission 
Sewers, 1853. 

Petrolia; its History and Development. 
Cone, 1870. 

185 


Plan New York City from the Bat- 
tery Spuyten Duyvil Creek, 1867. 
Popular Lectures Scientific Sub- 

jects. Helmholtz, 1881. 

Practical Treatise Railroads and 
Carriages. Tredgold, 1825. 
Pratique Art Construire; 

Maconnerie, Terrasse 
Claudel, 1870. 
‘Principles Gothic 
Architecture. Bloxam, 1859. 
Preliminary Map the Lower Missis- 
sippi River. Miss. River Commission, 


Principles, Processes and Effects 
Proceedings the American Associa- 
tion for the Advancement Science, 

Proceedings the Association 
Municipal and Sanitary Engineers 
and Surveyors, 1873-1882. vols. 

Proportions the Human Figure. 
Bonomi, 1880. 

Railway Appliances Barry, 1890. 

Railway Economy. Chatelier, 1869. 

Machinery. Clark, 1855. 
vols. 

Real Estate the Business Line 
Broadway Affected Lack 
Rapid Transit, 1884. 

Recherches Experimentales relatives 
Mouvement dans les 
Tuyaux. Darcy, 1857. 

Regular Proposals, City Brooklyn, 
Division Water Supply, 1895. 

Reports Artisans the Paris Uni- 
versal Exhibition, 1867. 

Reports Experiments the Prop- 
erties Metals for Cannon. 
Rodman. 
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Affairs. 


Report the Board Health, 
Brooklyn, 1875-76. 

Report the Board Rapid Transit 
Railroad Commissioners and for 
City New York, October 20th, 


the Commissioner City 

Report the General Board Health 
the Supply Water for the Me- 
tropolis (London) with Appendixes, 
vols. 

Report the Rapid Transit Commis- 
sion the Massachusetts Legis- 
lature, 1892 

Reports St. Louis Water-Works, 
1866 1876. 

Report the the District 
Columbia, 

the State Board Health 
Tennessee, 1880-1884. 

Report the United States Board 
appointed test Iron, Steel and 
other Metals, 1878. 

Reports the United States Com- 
missioners the Paris Universal 
Exposition, 1878. vols 

Reports the United States Com- 
missioners the Universal Expo- 
sition 1889. vols. 

Reports the Water Engineer Liver- 
pool, 1865, 1873. 

Report the Committee 
Dublin, June 3d, 1864. 

Report West End Street Rail- 
way Boston. 

Reports the and Dis- 
Water Sup ly, 1869. 

Report Future Extension Water 
Supply the City Brooklyn. 


irkwood 

Report Montreal Harbor. 1877. 

Report the last two Cholera 
Impure Water. 
1 

Report the Sanitary Condition 
Edinburgh. 1865. 

Report the Sewerage the Mystic 
and Charles River 1889. 

Reports the Water Supply Glas- 
gow. 1872, 1873. 

Report upon the Flowage Meadows 
Concord and Sudbury Rivers. 


Report the Condition 
New York. 1866 

ort upon the Power 

Maine 1868. 

Treatise Steam Boil- 
ers; Clocks, Watches and 
Blasting and Quarrying Stone; Art 
Building; Construction Locks; 
Marine Foundations and 
Concrete Works; Elements Prac- 
tical Mechanism, Civil Engineering; 
Road Making; Iron Girder Bridges; 
ways; Dictionary Terms used 
Civil and Naval Architecture; Con- 
struction Cranes and Machinery; 
Carpentry and Joinery Roo 
Navigation; Law Contracts; Ma- 
sonry and Stonecutting; Erection 
Dwelling Houses; Drainage and 
Towers and Buildings; 
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Anthracite and Health; Gas Works; 
Waterworks for the Cities 
and Towns; the Use Field 
Artillery; Steam and Locomotion; 
Natura! Philosophy, 
vols 

Rusting Iron and Steel. 

Scheme for the Water tothe 
Towns Sheffield, Rotherham-cum- 
Kimberworth and Doncaster, 1866. 

Mechanics. Mach 1893. 

Scientific Theism. Abbot, 1886. 

Sketch the Civil Engineering 
North America. 

Sketch the Life and Works George 
Whistler, 1887. 

Slide-Valve practically explained. 
Rose, 1890. 

State Prisons and Child Saving 
Institutions the Civilized World. 
Wines. 

Statistics and Water Rates. National 
Meter Co., 1887. 

Storage Water. Denton, 1874. 

Strata Map the United States 

Suggestions the Selections 
for Water Supply. Stearns, 


Water Towns. Latham, 


1869. 

ographical Map the Croton 

Water-Shed 

Traité Assainissement Industriel. 
Freycinet, 1870. 

Traité Application des Fer 
Fonte Tole dans les Construc- 
tions Civils, 1841. 

Traité Chaleur. Peclet, 1861. 
vols 

Traité Mésure des Eaux Cou- 
rantes. Boileau, 1854 

Electrique. 


Transactions the Brighton Health 
Congress, 1881. 

Transformation Vidange Sup- 
pression Voirie Bondy. 1871. 

Treatise Cranes. Towne, 1883. 

Treatise Dry Rot Timber. Brit- 
ton, 1875. 

Treatise High Pressure Steam Boil- 
ers. Barr, 1880. 

Treatise Lead Diseases and the 
Use Lead Pipe. Dana, 1848. 

Treatise Mills Millwork. Fair- 
bairn, Part 1863. 

Treatise Steam and its Application. 
Ward, 1860. 

Treatise the Cornish Pumping En- 
gine. Pole, 1844 

Treatise the Law Navigable 
Rivers. Houck, 1868. 

Treatise the Law Watercourses. 
Angell, 1869. 

the Law Waters. Gould, 

Treatise the Law Waters. Wool 
rich, 1851. 

Treatise Metallurgy. Overman, 1866. 

Treatise the Metallurgy Iron 
Bauerman, 1868. 

Treatise Theatres. 1790. 

878. 
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Treatise Ventilation. Leeds, 1871. 

Treatise Warming Buildings Hot 
Water. Hood, 1855. 

Treatment Sewage. Tidy, 1887. 

Turning and Mechanical Manipulation. 
Holtzapffel, 1852. vols. 

Unpolluted Streams. Manners, 1858. 

United States Naval Astronomical Ex- 
pedition the Southern Hemisphere 
during the years 1849 1852. Gilliss. 

Useful Information for Engineers. 
Fairbairn, 1866, 

Van Nostrand’s Engineering Magazine. 
vols. 


ADDITIONS LIBRARY AND MUSEUM. 


Ventilation and Warming Buildings. 
Ruttan, 1862. 

Villas and Cottages. Downing, 1857. 

Vosburg Tunnel. 1887. 

Wear Rails Related their Sec- 
tion. Dudley, 1890. 

What Shall With Our Walls? 
Cook, 1881. 
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History.—The original Central Railroad was chartered 
1850, build line from Cairo, the junction the Ohio and Mis- 
sissippi Rivers, Dubuque, Ia., with branch line from the present 
city Centralia, Chicago. This line was constructed 1852, 
entering Chicago along the shore Lake Michigan and having its 
terminal station located between Randolph Street and the Chicago 
River. The southern limit the city that time was Twenty-second 


Street. The right way the railroad was purchased fee simple 
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what known Park Row, near Twelfth Street, while from 
Park Row Randolph Street right way 300 ft. wide was granted 
the city under ordinance dated June 14th, 1852, the railroad 
company agreeing build wall breakwater along the outside 
edge its right way far the southern limits the city, 
order protect the city shore line from the encroachments Lake 
Michigan. But the railroad’s charter from the State 
specifically determined that its right way should 200 ft. width, 
the railroad company was restricted that width, and therefore 
constructed the breakwater the outside edge the 200-ft. right 
way accordance with the provisions the ordinance. 

considerable portion what now solid ground east Michi- 
gan Avenue, from Park Row Randolph Street, distance 995 
ft., was that time Canal Lands, and Michigan Avenue was platted 
the city maps without any eastern boundary; the west line Mich- 
igan Avenue, however, was definitely fixed and the property west 
that thoroughfare was laid out lots, streets and alleys. But 
the east side, the width Michigan Avenue was supposed extend 
the shore the lake, there was that time appreciable amount 
land east the roadway. 

The Central Railroad was originally constructed single- 
track line trestle, and the western boundary its right way 
was 400 ft. east the west line Michigan Avenue, the waters 
Lake Michigan occupying the intermediate space between the railroad 
track and the avenue. 

After the fire 1871, this space was filled with débris from the 
ruins, well large part the Illinois Central right way; and 
the ground between Michigan Avenue and the west line the railroad 
right way became known the Lake Front Park. 

1869 the Legislature the State Illinois act granted 
the Illinois Central Railroad Company the right all submerged land 
east its right way for distance mile into the lake and be- 
tween the Chicago River and its round-house south Fourteenth 
Street, distance 1.85 miles, the fee the submerged land consti- 
tuting the bed Lake Michigan being vested the State. This grant 
was, course, subject the establishment shore and dock line 
either the State United States officials. 1873 this act was 

repealed. 
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The matter was finally taken into the United States Court, the 
Central Railroad Company claiming that the State had con- 
stitutional power pass the repealing act, which amounted the 
annulment the contract. The City Chicago interfered the 
case, claiming that the fee all the submerged land previously 
granted the railroad company belonged (the city), taking the 
ground that the city owned the riparian rights along the lake front 
for the reason that the east line Michigan Avenue was not defined 
metes and bounds but was bounded the east the lake, and 
that therefore the city owned the riparian rights through its owner- 
ship Michigan Avenue street. Other questions interest 
were also involved, which brought into dispute the rights the 
Illinois Central Railroad not only the submerged land between 
Randolph Street and Park Row, but also the piers which had 
already constructed and the ground had reclaimed from the lake 
between the Chicago River the north and Sixteenth Street the 
south, well the occupancy the lands, docks and wharves 
which had previously acquired. Pending the trial this case the 
railroad company was enjoined from extending its docks properties 
into the waters the lake. 

The decision the United States Court confirmed the railroad 
company the right all the ground and property had acquired and 
was possession the time the commencement the litiga- 
tion, but the railroad company other particu- 
lars. The case was finally carried the Supreme Court and decision 
rendered 1892, which substance confirmed the Illinois Central 
Company its title all the submerged land, docks and wharves had 
acquired filling the lake, but confirmed the city its rights 
riparian owner the land filled adjoining Michigan Avenue the 
east. The decision further confirmed the Central Railroad 
Company its perpetual and exclusive right for railroad purposes the 
right way occupied between Park Row and Randolph Street. 
Many minor points the decision, however, settled principles vast 
importance both public and private corporations, reference 
the use, occupancy and ownership water fronts. 

The long-continued litigation between the city and the railroad 
company resulted much public irritation, and the tenor public 
opinion was adverse the interests the railroad company. Imme- 
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diately after the decision the Supreme Court had been rendered, 


private citizens, connection with the city government and 


the press, commenced agitation which resulted considerable 
friction between the railroad company and the public, the object 
being force the company depress its tracks along the lake 
front. Threats were made open various public streets inter- 
secting Michigan Avenue across the tracks the railroad company 
grade, and objections were made the railroad company fencing 
its right way order prevent accidents. The seriousness 


‘these demands and the injury they would work the public well 


the railroad company can more easily understood when itis stated 
that this time the Central right way, 200 ft. width, and 
extending from Park Row Randolph Street, was occupied twelve 
thirteen tracks, over which there were more than 000 engine move- 
ments every twenty-four hours, addition the partial switch- 
ing movements made the north end the passenger yards near Park 
Row and over the switching leads and out the Randolph Street 
yard extending southward. 

Prior 1892 thousands people were continually crossing the 
tracks grade, order obtain access the lake for boating, fish- 
ing other pleasure purposes. The difficulty was partially remedied 
during the World’s Columbian Exposition 1893 the construction 
viaduct across these tracks Van Buren Street and the building 
fence along the west line the right way between Randolph 
Street and Park Row. 

1894 the city authorities insisted the removal the viaduct, 
the taking down the fence and the throwing open the public 
the entire right way between these points, spite the known 
fact that accidents endangering life and limb would daily occur- 
rence. This demand was undoubtedly intended force the railroad 
company some permanent settlement the difficulty. 

The situation became extremely critical. After the railroad com- 
pany had offered construct foot viaducts over its tracks such 
points the city might designate, and had been refused permission 
so, the officials the railroad company, conference with the 
city officials, finally agreed compromise the entire matter. 

This resulted the passage ordinance dated October 21, 1895, 
Chicago City Council, and the subsequent execution con- 
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tract accordance therewith between the city and the railroad 
company. 


This contract provided that the Illinois Central Railroad should 
the following work: 

Depress its tracks the Lake Front between Park Row and 
Randolph Street depth approximately ft., according cer- 
tain grades specified the agreement. 

Construct wall along what known the dock line, ap- 
proximately 200 ft. east the Illinois Central right way, from 
Randolph Street the vicinity Park Row extended, with return 


SCALE OF FEET 


° 500 1000 


PROPOSED OUTER PARK—SUBMERGED LAND 
161.55 ACRES 


STATEMENT LAND ACQUIRED UNDER ORDINANCE JUNE 27. 1895 


A. =6.67 ACRES 


C=2.8 ACRES 


TOTAL AREA WHICH THE CITY ACRES 
ACQUIRED TITLE. 


wall the shore; also construct certain piers order form 
yacht harbor 12th Street. 


Build retaining walls each side its right way, de- 
scribed said agreement. 

Deliver 200 000 cu. yds. filling the Lake Front Park be- 
tween the Illinois Central right way and Michigan Avenue. 

Construct four viaducts for carriages such streets should 
selected the city authorities, and one viaduct for pedestrians 
the foot each the other streets intersecting Michigan Avenue, 


which, projected, would cross the Central right way be- 
tween the two points named. 
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Extend and rebuild much the Randolph Street viaduct 
might necessary obtain access the new park which the 
intention the city construct between the east line the 
Central right way and the sea wall before mentioned. 

Construct new suburban station Van Buren Street, 300 ft. 
long and ft. wide. 

Cede the city certain riparian rights 7.46 acres land, 
and further cede the city 0.59 acre ground which (the rail- 
road company) had previously filled and utilized; making total 
8.05 

return for this the Illinois Central Railroad Company received 
from the city the right fill inand occupy 6.67 acres land between 
Adams and Randolph Streets; 1.26 acres between Park Row and Peck 
Court which the city had claimed riparian rights; and 3.30 acres 
between the south line Park Row and the 13th Street pier, 
which the railroad company had heretofore claimed riparian rights; 
making total 11.23 acres which the railroad company obtained 
from the city the right fill and occupy. 

This agreement forever ended the general differences that had ex- 
isted between the city and the railroad company for years, and con- 
firmed the railroad company its right forever enjoy and use its 
right way and property north Park Row. 

Fig. shows the areas land transferred from the railroad com- 
pany the city and vice versa. 

Plate XIII shows the original location the tracks the 
Central Railroad prior the carrying out this agreement. 

Plate XIV shows the completed plan the tracks which the 
acquisition the additional land enabled the railroad company 
construct. 

The work carrying out the provisions this ordinance was com- 
menced almost immediately after its passage and the acceptance the 
contract, and the time writing this paper the following 
portions have been completed: Depression and rearrangement 
tracks west retaining sea wall Van Buren Street station via- 
ducts Harrison Street, Peck Court and Van Buren Street filling 
the triangular pieces submerged land acquired from the city fill- 
ing Lake Front Park, between Michigan Avenue and railroad right 
way. 
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These Lake Front improvements were estimated cost, when 
finally completed, 200 000. 

Depression and Rearrangement Tracks.—The general level 
Michigan Avenue ft. above the Chicago city datum, datum 
being based upon the low water Lake Michigan. The recorded 
fluctuation water the lake has varied from about ft. below 
ft. above low water (city datum), making total variation approxi- 
mately ft. The general elevation the Central tracks varied 
from ft. above Randolph Street ft. above Park Row. 

The city authorities desired the tracks depressed the maximum 
amount order that bridges might built over them points oppo- 
site the extensions certain streets connect with the proposed 
larger park east the Illinois Central right way, with moderate 
approaching grades from Michigan Avenue the western end these 
bridges. one time the city contemplated the depression the 
tracks below the level Lake Michigan and roofing them over except 
suitable intervals for ventilation, order hide entirely the sight 
cars and trains from the adjoining city parks. This was quite im- 
practicable, not only account the enormous expense would 
have entailed, but also reason the difficulty the way ob- 
taining suitable drainage, well account the location the 
Central Station south Park Row and the local freight houses and 
freight terminal tracks north Randolph Street, the switching leads 
for which extended far south Van Buren Street. 

The railroad company contended that should not required 
lower its any greater depth than would necessary 
enable proper viaducts constructed with suitable approaches 
thereto, and that would allow drainage secured into Lake Michi- 
gan gravity. 

The final result was agreement that the railroad company should 
depress its tracks grade ft. above city datum each edge 
the 200-ft. right way, with crowning transverse grade ft. 
the center; the object being deflect the drainage either side the 
right way and then take care system sewerage afford- 
ing subdrainage. 

Owing the requirements the city preventing the use deep 
girders long pin-connected spans for the various viaducts, was 
necessary construct these viaducts comparatively short spans with 
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intermediate supports, which turn necessitated entire rearrange- 
ment the tracks. The track problem, therefore, not only 
the depression the tracks under traffic, but their entire 
rangement well. 

careful examination the track plans, showing the lay-out 
tracks before and after this work was done, will show that each 
was designed perform certain function. brief description 
the business done over these tracks necessary intelligent 
understanding the plan. 

The business the Illinois Central Railroad the Lake Front 
north Park Row varied and complex character. The tracks. 
north Randolph Street, next Central Avenue, are the sub- 
urban terminal tracks, Randolph Street being the terminal for all 
suburban trains. What known the local suburban service 
occupies tracks and the west edge the right way, the 
trains this service making stops all stations and running south- 
ward far Sixty-third Street. What known the express sub- 
urban service makes use the same terminal station Randolph 
Street, and follows the same tracks and far Van Buren Street, 
where uses the same station also, south that point diverging and 
running entirely around the Central Station Twelfth Street, these 
express tracks being located interfered with and cut into 
frogs and switches little possible. After leaving the junction 
with tracks and south Van Buren Street and passing over the 
crossing Harrison Street, these tracks are cut only two sets 
cross-overs, Twenty-seventh and Forty-third Streets, the entire 
distance miles between Randolph and Seventieth Streets, the latter 
point, however, that is, Forty-third Street, being protected and 
controlled interlocking plant. There are street crossings 
grade north Seventieth Street. Harrison Street was 
selected the neutral point, north which all the switching and 
out the Randolph Street yard done, while all switching and 
out the passenger yards Twelfth Street performed south 
this point, confining the movements crossing the express suburban 
tracks Harrison Street entirely through movements trains 
and transfers and out the Randolph Street yard other points 
the Central system and connecting lines. 

Parallel tracks and leading out Randolph Street station, 
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and parallel the express tracks, will noticed two tracks which 
connect the system tracks what known the Thirteenth 
pier with the suburban terminal Randolph Street, the purpose 
these tracks being feed suburban trains and engines and out 
the suburban terminal without using fouling tracks and between 
Randolph and Harrison Streets. 

the Randolph Street yard located the entire freight terminal 
the Michigan Central Railroad, which occupies land leased 
perpetuity from the Illinois Central Company, and which uses the ter- 
minal tracks the Central Railroad from Kensington Ran- 
dolph Street astenant. Tracks and next east and adjoining the 
suburban feed tracks the Illinois Central are assigned the Michi- 
gan Central Railroad leads its Randolph Street freight yard. 

The entire freight terminal the Illinois Central, including freight 
houses, fruit houses, elevators, team yards, etc., are also the 
Randolph Street yard. 

Prior the passage the ordinance above mentioned, neither the 
Illinois Central nor Michigan Central railroads had the right stand 
any cars their tracks south the north line Randolph Street, 
construct any buildings south that point. the new agreement 
the railroads have the right stand cars erect structures the 
right way the height the retaining wall the parapet thereon. 

The shape the railroad ground under the old arrangement, 
will noticed reference Plate XILI, was such interfere 
very materially with the economical switching and out this yard. 
The new arrangement, shown Plate XIV, provides for con- 
siderable extension the team tracks and other yard facilities, well 
giving eight independent switching leads, with necessary cross- 
overs and connections, allowing the use large number switch 
engines working independently each other, and thus materially 
adding, not only the capacity, but also the efficiency, the 
Central terminal. 

The work depressing these tracks was commenced April 15th, 
1896, and practically completed October the same year, with the 
exception the rearrangement part the Randolph Street yard, 
which was completed during May and June 1897. This work 
depression was carried the face heavy traffic without any 
delay trains and without any derailments. The material taken 
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from under the tracks was used assistin filling the triangular pieces 
land acquired the company under the agreement with the city. 

One the main difficulties handling this work was the fact that 
several the middle tracks were originally built trestle piling, and 
during the depression was necessary excavate around the piling 
and frequently remove each separate pile, piece piece, the greater 
part the piling being well preserved. The piles were pulled 
switch engines. 

was, course, necessary excavate material approximately ft. 
below sub-grade, this space being refilled with slag, which was used 
for ballasting all the tracks except the express suburban, these being 
ballasted with crushed rock. The volume earth this excavation 
was 110000 cu. yds. Fourteen miles track were depressed; and 
crossings, double-slip switches and 102 single-slip switches were 
depressed laid the new plan. The cost the depression was 
$57 000, averaging cost cents per foot, including rearrangement 
tracks, ballasting and surfacing the various temporary locations 
which they occupied during the progress the work. Fig. shows 
cross-sections the old and new track plans points where the 
greatest depression was made. 

The Sea object the sea wall was form outer 
boundary the new park which the city was endeavoring provide 
for this agreement with the railroad company, containing practi- 
cally 165 acres all, being ft. length, average 
350 ft. width. This sea wall was constructed harbor line 
which had been previously established the United States engineers. 

The plans and specifications for the sea wall were furnished 
the United States Army, and the permit for its construction required 
strict conformity the plans and specifications furnished him. 
the City Chicago expected large amount filling the 
new outer Lake Front Park from the material dredged from the 
Chicago River and the Drainage Canal, the United States Government 
required that the sea wall constructed before would permit the 
dumping any this material the area filled, order that 
the filling might effectually confined and prevent the shoaling 
the outer harbor. Sketches showing the manner construction 
the sea wall are given Fig. 
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Work the sea wall was commenced November, 1895, but op- 
erations were soon suspended account stormy weather and the 
approach winter. Early the spring 1896 work was resumed, 
and the wall finally completed October 1896. The following 
quantities material were contained therein: 105 000 lin. ft. pil- 
ing; 233 000 ft. pine sheeting; ft. waling; 433 
cords stone. These figures are round numbers. The amount 
earth filling cannot given, this material was dredged from the 
bed the lake directly into the bulkhead and record was kept 
it. The entire work cost round numbers $220 000. Altogether, 
lin. ft. sea wall were constructed. 

Inner Lake Front Park.—What was formerly known the Lake 
Front Park was the strip land 310 ft. width, between Michigan 
Avenue and the Central right way, and, already described, 
extending from Randolph Street Park Row. noted the terms 
the contract between the city and the railroad company, the latter 
was required furnish 200 000 cu. yds. filling, used grad- 
ing the inner park that its surface would slope from Michigan 
Avenue upward the top the retaining wall along the west edge 
the right way, instead sloping downward the level the 
tracks formerly. This filling was supplied small measure from 
various excavations for building foundations the city, but generally 
train, the contractors doing this work having made arrangements 
with the contractors the Drainage Canal southwest Chicago for 
this material, which was loaded steam shovel out the cross-sec- 
tion the canal directly cars and transported rail the Lake 
Front Park, the haul being miles. This work was completed 
November, 1896, total cost approximately $37 500. 

The low price this work was due mainly the fact that the con- 
tractors excavating the Drainage Canal were required get rid the 
material their own expense, and the contractor who filled the Park 
for the Illinois Central received pay from the Drainage Canal con- 
tractor for disposing the material, which enabled him the 

work for the Central very low figure. 

the spring 1897 the entire interest the city both the 
inner and outer Lake Front Park was transferred the Board 
South Park Commissioners, special organization having control 
the entire system parks the south side the city. The 
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Park Commissioners the time this writing have taken possession 
the Lake Front Park and are now improving and beautifying it. 

Outer Lake Front Park.—No provision has yet been made for the 
filling the outer park. The area, stated before, 165 acres, and 
there depth from ft. water the basin, the average 
depth being about ft. estimated that approximately 
cu. yds. material will required fill this area, according the 
plans and grades that may adopted. recent act the Legisla- 
ture the State Illinois transferred the South Park Commis- 
sioners whatever title the State might have had the submerged 
land question, and there were other provisions the act which 
will eventually enable the Commissioners complete the filling 
the outer work. 

Retaining the works required done the 
nois Central Railroad Company was the construction two retaining 
walls, one the west and one the east side the railroad right 
way. The west wall has been constructed cost 
round numbers, its length being about 000 ft. Sections this wall 
are shown Fig. 

The construction the east wall being deferred until the outer 
park will have been sufficiently filled permit safe and econom- 
ical construction. 

the time writing this paper, viaducts have been 
erected Peck Court and Harrison and Van Buren Streets. These 
viaducts consist five girder spans resting two end abutments 
each edge the right way, and four intermediate piers ft. ins. 
apart. These steel girders are cantilever design, supported steel 
columns imbedded concrete foundations. This style construc- 
tion was necessary account the city authorities limiting the dis- 
tance from the surface the under side the roadway the viaduct 
(or, other words, the thickness the floors), being necessary 
order comply with these requirements, and give the minimum nec- 
essary headway 16} ft. for trains passing underneath, make the 
floors shallow possible. order protect the intermediate 
steel columns from damage possible derailments, they were encased 
concrete construction, forming piers height about ft. 
above the rail. Fig. gives details the viaducts, and Plate XV, 
Fig. shows the concrete base. 
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Owing the large number engine movements under these via- 
ducts and the closeness the under steel surfaces the smokestacks 
the engines, was anticipated that unusually rapid deterioration 
the steel work would occur from the action the acids generated 
the gases emanating from the engines. Experiments with various 
kinds paint and thin coverings steel work having heretofore 
proved ineffective, was determined treat this problem radical 
manner and protect the steel these structures surrounding 
with air-tight casing terra cotta, sealing the joints with Portland 
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cement. The writer believes this form treatment bridges over 
railroad tracks original, and that will prove satisfactory so- 
lution the problem. Plate XV, Fig. shows the general appearance 
one these viaducts completed. The Van Buren Street viaduct, 
which was slightly wider than the others, and more ornamental 
account its proximity the station, cost $28 000. 
Drainage.—Drainage for the depressed tracks has been provided 
complete system sewers, shown Fig. The pipe used varied 
size from 8-in. single 24-in. double thickness, and has cost 000. 
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This sum, however, includes the cost 230 ft. 5-ft. pipe for the ex- 
tension the Twelfth Street sewer through the area filled that 
point. 

Additional Filling.—The area acquired from the city the vicinity 
Randolph Street, 6.67 acres, required 127 500 yds. material for 
filling, while the area filled Park Row and vicinity required 129 000 
yds. material, total 256 500 yds. Part this material was ob- 
tained pumping sand from the bed the lake 
cents per cubic yard, the remainder the filling being secured from 
the excavation for depressing the tracks, from slag hauled train, 
and small way from material dumped private parties. This 
work has been completed cost $55 000. 

Van Buren Street contract with the city also provided 
for the construction the Central Railroad Company 
suburban station Van Buren Street. The ground assigned for this 
purpose was 300 ft. length ft.in width, the city authorities 
requiring, however, that the roof the building should not project 
above the general surface the park above the floor the Van 
Buren Street viaduct, the center line which passes directly over the 
station. was further desired the city authorities that this sta- 
tion should constructed permit the growth vegetation 
its roof, that, the station being would not take 
anything away from the surface area the park. These limitations 
added materially the difficulty constructing satisfactory station 
building. 

The grade the tracks Van Buren Street being 5.2 ft. above 
Chicago datum, the floor the station was made 9.75 ft. above datum, 
bringing level with the outside platform concrete construc- 
tion which extended along the front the station (with wooden exten- 
sions several hundred feet each way), and with the platforms 
the suburban coaches. 

order give access the station from Michigan Avenue with- 
out requiring the use steps, long incline approach was constructed, 
ft. width, having concrete floor, with masonry retaining walls; 
starting from Michigan Avenue, immediately north the approach 
the Van Buren Street viaduct, and entering the station two steps 
the foot the incline, this rise being necessary account drain- 
age. Entrance effected the station passing the right under 
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the viaduct and into loggia, which flanked either side 
ticket office; connecting corridor from this, extending north and south 
into the main waiting rooms, each ft., the north waiting-room 
being for passengers using the local suburban trains, and the south wait- 
ing-room for passengers using the express service. space 10} ft. 
wide, extending the length each waiting room, and the rear, set 
aside for toilet and smoking rooms and other conveniences. Over 
these prismatic roof, provided with suitably protected openings 
for ventilation, thus affording light and ventilation along the whole 
park side the structure. the track side the station con- 
tinuous line windows and doors gives light from that direction. 
addition this, series circular ventilators was placed the mid- 
dle the roof over the main waiting rooms, distances about 
ft. apart. This system lighting and ventilation has proved satis- 
factory. Plate XVI shows the details construction, and Plate 
gives views the exterior the station and the main room. 

steam heating plant, which natural gas the generating 
power, located the basement, thus entirely avoiding any incon- 
venience and uncleanliness which would caused the use coal 
for fuel. The station lighted night electricity. The construc- 
tion the station entirely and absolutely fireproof, the floors and 
roof being girder construction, imbedded terra cotta and con- 
The immediate covering the floor vitrous tiling, while 
the side walls and intervening columns are covered with glazed tiling. 
woodwork used, except the doors and window casings and the 
seats, which are cherry. 

Work this station was commenced June 15th, 1896, and com- 
pleted the last day the same year, though part the building was 
put service 14th. The entire cost was, round num- 
bers, $100 000. 

The staff engaged the design and execution these Lake Front 
improvements, underthe general direction the author, was fol- 
lows: 

David Sloan, Am. Soc. E., assistant chief engineer the 
Illinois Central Railroad, had general charge the depression and re- 
arrangement tracks, the filling the park and the areas acquired 
the railroad, and generally assisted the author. 

Parkhurst, Am. Soc. E., engineer bridges and 
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buildings, was responsible for the construction the Van Buren 
Street Station and the design and construction the retaining wall, 
sea wall and viaducts. 

Mr. Wallace, resident engineer, had personal and direct 
supervision the execution the entire work the ground. 

Mr. Bacon, architect, made the designs and detail plans 
the Van Buren Street Station. 

Mr. Jenkins, master carpenter, acted superintendent 
construction the Van Buren Street Station. 

The inspection the steel work the viaducts was performed 
John Lundie, Am. Soe. 
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Taxation has been the most potent factor the history nations. 
remains the most powerful influence governmental functions 
the present. The justness the system and its apportionment are 
fundamental necessities both national and municipal government. 
Adequate, equable and just methods taxation may, times, seem 
hardly realized, especially under the charter restrictions, local usage 
and the condition municipal finances some cities; but correct 
principles will the aim and the tendency any system that holds 
the confidence and support the citizens. 

Omitting gifts and income from quasi-private business undertak- 
ings, both which are little moment this nation, revenue de- 
rived from compulsory contribution under the process .eminent 


domain, penalties, fees and taxes. Under the power eminent do- 
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Correspondence invited from those who cannot present the meeting, and may 
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main private property taken for public uses, but its value paid 
the owner, resulting only incidental revenue, exists 
Penalties and fines are imposed under the penal power primarily for 
punishment, but revenue results. Fees arise under the police power 
and consist enforced payment cover, whole part, the 
expense each act special service rendered. tax enforced 
contribution all the interests affected, levied the authority 
the state for the maintenance the institutions and interests the 
government and without reference the particular benefits conferred. 
Taxes may either general special, the object for the general 
interest for the advantage certain portion district. 
sometimes difficult distinguish between fees and taxes, but the 
underlying purpose each case will generally decide. The police 
power exercised primarily for the purpose regulation, the idea 
revenue being incidental; while taxation has revenue its object, 
with special advantages (when they occur) incidental. Adam Smith 
distinguished the former particular contributions, and the latter 
general contributions. The one apportioned according the 
privileges benefits received, the other the ability pay. 

Under which head shall special assessments classed? Local as- 
sessments some characteristics invade the domain both the police 
power and the taxing power, and the early days its growth was 
the practice assess such charges under the one power the other 
circumstances seemed make the more advantageous. Especially 
have special assessments and special taxes appeared sometimes 
merge, here the distinction between local and general applica- 
tion lost. 

The distinctively American principle special assessments has been 
growth occasioned public necessities and common justice, sanc- 
tioned statutes, interpreted judicial decrees, and firmly estab- 
where the law special assessments treated length, and the 
following paragraphs, will seen that the correct principle and 
almost universal practice include them under the general taxing 
power, and yet consider them differ from taxes general 
tent that holds them not violation constitutional requirements 
providing that taxation shall equal and uniform. Local assess- 
ments belong the taxing power because they are primarily for rais- 
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ing revenue, and they must for public purposes, capable 
apportionment, collectible compulsory process, and not arbitrary 
effect. They differ from taxes, special and general, the fact that 
real benefit the contributor conferred, which the measure 
liability taxed, and this not true taxes. They are distinct 
from fees that they are restricted particular object, district and 
time, and their purpose revenue, and not regulation special priv- 
ilege. would hardly necessary distinguish special assess- 
ments from expropriation under the power eminent domain, except 
that there sometimes arises confusion two distinct processes. 
the prosecution public project, the land that required secured 
directly expropriation; but the exercise the power eminent 
domain stops here, and the improvement effected and its cost 
apportioned under the wholly distinct process local assessment. 

special assessment may, then, defined ‘‘a compulsory con- 
tribution paid once and for defray the cost specific im- 
provement property, undertaken the public interest, and levied 
the government proportion the special accruing 
the property 

The history special assessments covers more than two centuries. 
continental Europe only Belgium and Germany have applied the 
principle any considerable extent, the former having made use the 
system during the greater part this century, and the latter having em- 
ployed for score years, principally the construction 
streets.. However, there this distinction principle between the 
continental and the American systems; while this country 
levied under the taxing power, Europe considered exercise 
the police power, which there includes, not only the regulation 
the acts and conduct the people the interest the general safety, 
health, morals, order and justice, the United States, but ex- 
tended scope include also the power secure general advan- 
tages and public improvements. Great Britain has enacted such laws 
three different occasions, but none are now force. The most 
marked these laws was that passed 1667 regulate the rebuild- 
ing London after the great fire the year preceding, thus making 
the first law ever enacted which conformed closely principle 
our present laws. also interesting forming the model upon 
which the first American law was framed. 


Seligman, Quarterly Journal Economics, April, 1893. 
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America, the Colony New York first enacted true special 
assessment law for New York City, the date being 1691. literal 
copy the pertinent portions this act 

Act for the Regulating the Buildings, Streets, Lanes, 
Docks and Allyes the City New-York.” 

Whereas the City New-York, and Metropolis this Province, 
was chiefly erected the Inhabitants thereof for the propogating 
and encouragement Trade and Commerce, and for the good, benefit 
and welfare their Majesties Subjects inhabiting within this Prov- 
ince. And forasmuch very necessary for Traffick and Com- 
merce, that Buildings, Streets, Lanes, Wharffs, Docks and Allyes 
the said City conveniently regulated with Uniformity, for the 
accommodation Habitations, Shipping, Trade and Commerce, and 
that and Obstructions that may retard necessary 
Work, may removed, Enacted the Commander Chief 
and Council, and Representatives general Assembly, and 
the Authority the same, That the Mayor, Aldermen and Common- 
Council the said City, shall and may, their will and pleasure, 

And forasmuch the Filth and Soil the said City, lying 
the publick Streets thereof, doth often prove common Nusance unto 
the Inhabitants and Traders and from the said City, and very pre- 
judicial their Health; For the Removal thereof, further 
Enacted, &c., That the Numbers and places for all common 
Drains and Vaults, and the Order and manner Paving and Pitching 
the Streets, Lanes Allyes the said City, shall designed and set 
out the Mayor, Aldermen and Common Council the said City, 
together with the said Surveyors Supervisors appointed manner 
aforesaid; and when they assemble, shall have Power and Authority 
order and direct the making Vaults, Drains and Severs, cut 
into any Drain Sever already made, and for the altering, enlarging, 
amending, cleansing and scouring any Vaults, Sinks common 
severs. And for the better effecting thereof, shall and may law- 
ful and for the said Mayor, Aldermen Common Council, together 
with the Surveyors and Supervisors, their said Meeting, impose 
any reasonable Tax upon all Houses within the said city, propor- 
tion the benefit they shall receive thereby, for and towards the mak- 
ing, cutting, altering, enlarging, amending, cleansing and scouring 
all and singular the said Vaults, Drains, Severs, Pavements and Pitch- 
ing aforesaid. And default payment the said sum 
charged, shall and may lawful and for the said Mayor and 
Aldermen, authorized, aforesaid, Order Warrant 
under their Hands and Seals, levy the said sum and sums Money 


From Bradford’s The Laws Her Majesty’s Colony New York,” 
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assessed, distress and sale the Goods the Parties charge- 


able therewith, and refusing neglecting pay the same, rendring 
the over-plus, any be.” 


This law, just quoted, involved the essential principles special 
assessments, plainly applied street pavements and sewers 
the principle assessing the cost public improvement. special 
procedure, upon the property interested proportion the benefits 
received, forcing the payment, necessary, the manner customary 
with general taxes. 

The next similar law enacted this country was province law 
Pennsylvania the year 1700. This provided that ‘‘to defray the 
charge pitching, paving, gravelling and regulation said streets 
each inhabitant was pay proportion the number 
feet his lots adjoining, each either side the said 

The only remaining province which promulgated similar laws be- 
fore the formation the republic was Massachusetts. During the 
reigns Queen Anne and George persons receiving any benefit 
from common sewers, either direct remote, were obliged pay 
such proportional part making repairing the same should 
assessed them the selectmen the towns.+ These acts are dated 
1709 and 1761. 

the close the Revolution, laws similar nature were re- 
enacted, generally with more definite provisions, the three com- 
monwealths. statute passed 1781, that part Charlestown, 

Mass., laid waste fire the British troops, the improvement 
streets was paid for assessment property benefited; other simi- 
lar laws followed. The old New York law seems have remained 
force, though little used, until 1787, when was amended and made 
more Pennsylvania this period inclined move back- 
ward from the theory, the cost improvement was made payable 
taxation and not the principle assessment according 
benefits. Again, about the time the war 1812 there are clustered 
some further provisions similar nature. Several suburbs Phila- 
delphia applied the principle this New York the cities 


New York, Albany, Schenectady and Hudson were authorized 
Cited Pa. St., 158. 
Cited Chief Justice Bigelow Mass., (All. 12). 


Chapter the 10th Session, Laws New York, 544. 
Pa. St., 160, ete. 
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make use the system 1813, Troy 1816, Utica 1817, and other 
towns seem have had the same power given them this time, 
though less definite language.* 

Following the example the enactments mentioned, and encour- 
aged and stimulated their application the instances given, the 
principle special assessments began adopted quite extensively 
and thoroughly, resulting steady growth and increasing appli- 
cation throughout the present century. The following dates may 
taken indicating about the time when the system became adopted 
the policies the different states and territories;+ these dates usually 
mark real application the principle the charter some city, 
followed generally court decisions the main upholding the 
method, and substantial and continuous development the sys- 
tem other portions the commonwealth question. 

principle may, then, considered dating, New York 
from 1813; Kentucky, from 1813; Michigan, 1827; Pennsylvania, 1832; 
Louisiana, 1832; New Jersey, 1836; Ohio, 1836; 1837; Mary- 
land, 1838; Connecticut, 1843; Wisconsin, 1846; Indiana, 1846; Mis- 
sissippi, 1846; California, 1850; Oregon, 1851; Missouri, 1853; Rhode 
Island, 1854; Iowa, 1855; Delaware, 1857; Kansas, 1864; Massachu- 
setts, 1865; District Columbia, 1865; Virginia, 1866; Vermont, 
1868; West Virginia, 1868; Minnesota, 1869; New Hampshire, 1870; 
Texas, 1871; Maine, 1872; Nebraska, 1873; Florida, 1877; Georgia, 
1881; Nevada, 1881; Washington, 1883; Alabama, 1885; North Caro- 
lina, 1887; North Dakota, 1887; South Dakota, 1887; Montana, 1887; 
Idaho, 1887; Wyoming, 1887; Utah, 1888; Colorado, 1889; Oklahoma 
T., 1890; New Mexico T., 1891; Arizona T., 1893; and South Caro- 
lina seems now prepared return the favorable attitude she 
held the first half this country (though this policy was after- 
ward reversed), the new state constitution (1895), recognizes the 
cities and towns levy taxes and assessments 
and tax assessment shall levied debt contracted except 
pursuance law, for public purposes specified law.” yet the 
general assembly South Carolina has passed act declaring the 
exact scope this provision. 


See Laws New York, 1813-1818. 

The greater part these dates are taken from the extensive monograph Victor 
Rosewater, Vol. the Columbia College Studies History, Economics and Public 
Law which the author also indebted for many the references this his- 
torical résumé. 
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There remain only two, from among the states and territories 
the republic, whose settled policy continues adverse, Arkansas ac- 
cepting the principle only partially, and Tennessee not all. 

Arkansas considers special assessments under the taxing power, 
but the state constitution 1874 provides that such assessments 
must preceded the consent majority value the prop- 
erty-holders owning property adjoining the locality affected 
but such assessments shall valorem and uniform.” this sub- 
stitutes for the principle assessment according benefit the method 
according value, departs this extent from the true principle 
special assessments, and conforms more the idea special tax. 
Following this idea statutes were enacted 1881 under which im- 
provements have been made and their cost assessed within improve- 
ment districts according the principle given. 

Tennessee the Supreme Court 1872 declared special assessments 
absolutely void because violation the provisions the state 
constitution 1870, which provides that all state, county and muni- 
cipal taxes shall equal, uniform, and according value. These 
specify the sole rule which tax can imposed, and the spirit 
the constitution imperatively demands that observed all 
There exception made favor assessments that 
clearly and unmistakably can levied under the police power, es- 
pecially sidewalks, but completely has this decision affected the 
policy the state, that the only provision for municipal improve- 
ments later laws (especially those 1883) allows the raising the 
necessary funds only general taxation, for such works paving, 
sewers, water-works, etc. 


During the early part the present year information was furnished 
officials the following cities, giving their actual methods 
making special assessments. Tothe city engineers and other officials 
through whose courtesy this data has been secured, acknowledgment 
here given the value which such facts furnish extended 
discussion this subject. was the endeavor select these munici- 
palities make the methods, illustrated them, representa- 
tive American practice; and therefore they were chosen secure 


Freeman, J., Heisk, 349. 
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complete geographical distribution possible, besides includ- 
ing smaller cities well the larger and more important ones. 
While special assessments usually are levied for the construction 
sidewalks and curbing (but sometimes under the distinct authority 
the police power), and while the cost bridges, street lighting, 
the maintenance and repair public improvements, and other such 
expenses, are sometimes assessed (although the customary way 
charge them the city), yet has been deemed sufficient for this in- 
vestigation that should cover only the more usual and important 
subjects assessment, that is, pavements (including foundations and 
grading for the paving), sewers, and water-works; the question 
assessing the expense street sprinkling, now growing importance, 
also covered, well that limiting the total amount that can 
levied certain percentage the tax valuation the property. 
The following list arranged according the geographical location 
the cities replying. 

Portland, Me., lays the total cost all street improvements upon 
the city. Its water-works were constructed and are still owned 
private company, thus escaping the question direct special assess- 


ment. Its sewer system constructed placing the expense the 


main sewers upon the city, together with one-third the cost the. 


laterals, while two-thirds the cost the latter assessed lots 
benefited, proportion area. Street sprinkling done private 
arrangement, the rate being about cents per front foot. 

Manchester, H.—In this city the total cost all public improve- 
ments paid the city, the only partial returns for the same being 
the water rates charged those using the city water, and charge for 
sewer entries cents per front foot all streets except one, where 
the charge cents per front foot. The street sprinkling, even, 
done the expense the city. 

Mass., requires street graded satisfactorily the 


council private expense before will accepted the city 


public thoroughfare; all subsequert.improvements are paid for the 
city. The established water rates are the only individual charge for 
water-works. For lateral sewers the abutting property pays one-half 
the cost, less, the city bearing the remainder. Where main sewer 
laid street the abutters are assessed the basis what would 
the amount lateral sewer instead. The cost street sprink- 
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ling, which done the city, assessed upon the frontage, amount- 
ing about and cents per linear foot streets 40, and 
width. 

Springfield, Mass., effects all street improvements general taxa- 
tion. The water-works were similarly constructed, the water rates ap- 
parently being devoted maintenance. The sewers built 
the city’s expense, but there are certain charges for connection which, 
the case stores and amount per front foot. 
One-half the cost sprinkling paid the city and one-half 
abutting property according frontage. 

Worcester, city assesses the cost grading property 
generally the frontage rule, but times area. Paving and re- 
paving charged the city. Its water-works system was also built 
the city its own expense. The property benetited bears three- 
fourths the cost lateral sewers, and the city the balance. Where 
main sewer occurs, the property pays what would charged were 
lateral, and the city the remainder. For sprinkling the streets the 
city gives the water and assesses the cost distribution. Assess- 
ments are not limited certain percentage the tax valuation 
the property. 

Providence, accepts streets only when they are brought 
grade the previous owners. All street improvements are made 
the expense the city. Concerning the water-works, rates are charged 
the consumers sufficient not only for maintenance and the necessary 
extension, but also provide for the sinking funds for the cost 
construction. Examples the rates charged are: For one faucet, $6; 
bath-tub, $5; water-closet, $5; and set basin, per year. For the. 
sewer system, property benefited pays cents per linear foot frontage, 
and cent per square foot area, the city paying the remainder. 
estimated that this method charges the property with 60% 


the cost the entire system. Street sprinkling entirely private 
arrangement. 


Hartford, Conn., grades its streets the expense the city. Sub- 
sequent improvements are charged, two-thirds upon abutting property 
according its linear frontage, and one-third upon Repairs 
are made under five-year guaranty the contractor; otherwise the 
city. Water-works were also the public expense, rates con- 


sumers now covering the ordinary expenses. sewers 
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have been built the city’s expense, but the general sewer system 
itself the total cost any main with its laterals pro rata 
upon the property benefited, the front foot,” corner lots paying 
only for one front. Sprinkling done private contract. There 
limit fixed requiring special assessments not exceed certain 
ratio the tax valuation the lots affected. 

New Haven, Conn.—Here the grading done the city. For. 
street improvements the property abutting pays for sq. yd. for each 
foot front, there has been previous assessment for 
similar work; but isa renewal, the cost sq. ft. similarly as- 
sessed. water-works are owned private corporation. For 
the sewers the general rule has been followed assessing the rate 
per front foot. This rule, formulated when the system was 
devised 1872, was fixed under the expectation that, when the sys- 
tem shall entirely completed, will result placing one-third the 
cost the city and two-thirds the adjoining property. Street 
sprinkling assessed against the lots affected linear frontage. 

Albany, Y., places the cost grading for street improvements 
entirely upon contiguous property, but elastic rule permits the 
Board Contract and Apportionment vary the distribution between 
the frontage rule and the area” rule, seems most just any 
case. Unlike most New England cities, the abutting property pays 
for paving proportion its frontage usually, yet here also there 
some elasticity allowed, permitting other methods deemed more fair. 
The city pays proportion except for city property abutting. Street 
intersections are assessed the street und lateral streets for half 
the depth the blocks. Allowances are made for corner lots. For 
repaving the same method followed for the original work half 
the frontage affected petitions for some different kind pavement; 
otherwise, the city bears the expense. The charter compels the pav- 
ing contractor repair for from five fifteen years. Concerning the 
water-works system the only private charge, except the water rents 
(amounting cents per 1000 galls. where meters are used), 
assessment pay partially for the extension system 
localities which previously had supply, thus charging such prop- 
erty extent which will least partially compensate for its pre- 


viously escaping all water rents; this category have occurred some 


distributing mains which the water commissioners attempted pay 
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for with city bonds, but were prevented. the consideration the 
sewer system the same latitude action allowed the Board Con- 
tract and Apportionment before, the purpose being secure assess- 
ments proportion benefits, but the result being assessment 
according fixed rule but variation method according circum- 
stances each case, the frontage method and the area rule have both 
been used. The most the sprinkling private contract. 

Brooklyn, Y.—In this city grading and paving are usually as- 
sessed property contiguous, 60% the total being apportioned 
property abutting proportion frontage, and 40% property 
within the district (usually one-half block each side the improved 
street) according area. Repaving paid for, one-half the city and 
one-half property, according frontage, unless the street carries 
street railway, which case one-fourth the total expense 
(which forms the railway’s portion) deducted from the burden 
the property, thus reducing its proportion one-fourth the total. 
The water-works supply system and mains are constructed and laid 
the city’s expense, while the laterals are charged property the 
frontage rule. The water revenue (the rates may judged from the 
meter charge cents per 100 cu. ft.) provides for maintenance, 
interest water bonds, and certain percentage the debt through 
the sinking fund. The cost the sewer system entirely charged 
property benefited according area, except for reconstruction 
for special relief sewers, for which the city pays. Street sprinkling 
private contract. There percentage limit the amount that 
may assessed property, reckoned its tax valuation. 

Buffalo, Y.—This city places the cost grading, paving and 
the renewal pavements all abutting property proportion 
frontage; and maintenance, when requires the replacing one-third 
the pavement more, becomes renewal. The water-works system 
was built and extended the city. The main sewers are built 
the expense property, varying percentage being assessed front- 
age and the balance over all the area tributary. The laterals are built 
from the proceeds frontage assessment. However, some intercept- 
ing sewers have been entirely the expense the city. Street 
sprinkling assessed property the frontage rule. 

New York City levies assessments for public improvements through 
Board Assessors, whose province lies the determination the 
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particular method which the apportioned. Neverthe- 
less the common practice assess the cost grading and paving 
upon abutting property proportion its frontage. The cost re- 
newal usually general charge upon the city. There are local 
assessments pay for any part the water-works system. The reve- 
nue derived from private person the established water rents. 
All sewers are paid for owners all the property intended 
benefited thereby.” Any real estate owned the city pays for pub- 
lic improvements the same though were under private owner- 
ship. The sprinkling and cleaning streets paid for out funds 
raised general taxation. property can assessed, for any 
one improvement, more than one-half its tax valuation. 


Rochester, Y., assesses the cost all street improvement upon 


abutting property according its frontage ratio. The water-works 


system paid for the city. sewer system the mains are 
constructed the expense property, partly frontage and partly 
area charge, while the laterals are built wholly frontage as- 


sessment. Street sprinkling made frontage charge. There 


limit the amount assessment fixed percentage tax valu- 
ation. 

Syracuse, Y.—Here the charter provides for assessments accord- 
ing benefits, thus allowing the assessors considerable latitude. The 
usual practice, however, follows: The cost all grading, paving 
and renewal placed upon abutting property the frontage rule; 
but allowances are sometimes made when this would work injustice, 
the case extremely shallow lot corner lot. The water- 
works system charge upon the city, with personal charge except 
the established water rates consumers, and assessment upon 
property except annual tax cents per lineal foot front (corner 
lots paying only for their shorter front and for the other excess 
rods), which rebated upon the rates charged the owner the same 
property for the use water, but not exceed such rates. The cost 
all sewers assessed upon property fronting upon them according 
linear extent, except where the sewer exceeds ft. diameter; 
this case, all expense excess what 2-ft. sewer would cost borne 
all the property established drainage area, distributed accord- 
ing the Street sprinkling assessed upon property ac- 
cording its frontage; and this city, again, the assessment not 
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limited certain percentage the tax valuation the property 
affected. 

Newark, J.—Here the grading, curbing and paving are done 
the expense abutting property, and the levy made the front- 
age method, street intersections being included this levy, and city 
property abutting being assessed though were private. corner 
lots, where the long side fronts the improvement, the custom 
assess only the regular frontage rate. Renewal made 
charge also abutting property. The water-works were built the 
city its expense. the sewer system, both mains and laterals are 
upon abutting property, except where main sewer laid 
the property charged only with the cost that pipe sewer would 
have the same place. Street sprinkling private arrange- 
ment. 

Paterson, J., places the cost grading and paving upon prop- 
erty fronting, linear proportion. Repaving the expense the 
city. private corporation owns the water-works. certain latitude 
the method making sewer assessments ‘‘for actual benefits 
property seems hold, for the case main sewers certain pro- 
portion paid for property and the balance the city, while 
laterals are assessed commissioners abutting property, each 
lot being assessed addition for privilege connection. this man- 
ner city reimbursed outlay mains.” Sprinkling done 
appropriation from the general tax levy. 

Harrisburg, Pa., the public improvements which actually con- 
structs, lays the cost paving, and generally grading, upon abutting 
lots the front For water-works construction fixed 
rate placed upon abutting real estate, amounting cents per foot 
front for 6-in. pipe, cents for 8-in., and per foot for all larger 
sizes; the case corner lot, one-third taken off the charge for 
the longer side. The sewers are all built the expense property 
benefited. The cost laterals and portion the cost main 
sewers (as much lateral would cost) charged abutting prop- 
erty, the district whole taking the balance. The renewal any 
kind improvement can never assessed upon private property. 

Philadelphia, Pa.—The city assesses the cost original paving 
upon abutting property, while grading city expense. Renewal 
also general charge. For the construction the water-works distrib- 
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uting system there fixed charge for each foot fronting 
any street where pipe laid, but city property pays part 
this frontage charge. The supply system general maintained and 
extended from the revenue derived from water rates, the charges 
which may judged from the meter price cents per 000 cu. ft. 
For the sewers there fixed charge per front foot prop- 
erty abutting, whatever the size the sewer, any additional cost 
being paid the city. the case corner lots with sewers both 
fronts there made deduction one-third the longer front, such 
deduction not exceed ft. There is, besides, special charge 
for every connection with the sewer addition the usual permit 
charge. These sewer assessment are assigned the contractor 
part payment for the work, giving him lien the property and 
the right collect the name the city. sprinkles macad- 
amized streets its own expense. 

Pa., charges abutting property for grading the foot 
front rule, ‘‘after getting release from each and every property 
owner relinquishing all claims for damages consequence grad- 
ing.” Paving also assessed linear frontage, and kept repair 
for five years the contractor. Renewals are charged, generally, one- 
half abutting property and one-half the city. The water-works 
are owned private corporations. Lateral sewers are usually as- 
sessed adjoining property according its linear frontage, and the 
main sewers upon the property the drainage district, specially 
appointed board viewers, according benefits.” Street sprink- 
ling secured private arrangement. The amount assessment 
against private property not limited percentage its tax 
valuation. 

Wilmington, Del.—In this city all street improvements are paid for 
the city. The water-works are owned the city, and are now 
source revenue. Apparently the only charge the public from 
the water rents, the rates which may inferred from the meter 
charge cents per 000 cu. ft., with reductions for large quanti- 
ties. Adjoining property assessed for the sewer system the rate 
cents per front foot and cent per square foot area dis- 
tance not exceeding 150 ft. back from the building line. This charge 
supposed represent three-fifths the total cost the sewers, the 
remainder being city expense. 
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Baltimore, Md., places the cost grading and paving upon abutting 
property proportion frontage. The city escapes the expense 
repairs pavements for two years contracting with the persons 
laying the pavement keep repair for that length time. 
There are assessments made for water-works construction and ex- 
tension. Although the city charter permits assess the cost 
sewer construction upon property benefited the area rule, yet for 
the past five six years this has been paid for entirely the city. 
Sprinkling private arrangement. 

Washington, C., pays for all street improvements out the 
general fund. Concerning the water-works, the large supply mains 
are constructed from the general fund, but for the distributing system 
there assessment upon all abutting lots land per linear 
front foot; corner lots not pay their longer front unless exceeds 
100 ft. The cost the main sewers also defrayed from the general 
fund; for the branch lateral sewers built, one-half the cost paid 
abutting property according its linear frontage, and one-half 
from the general fund. The cost sidewalks and curbing follows the 
rule last given, which rare for these improvements. Street sprink- 
ling charged the general fund. 

Richmond, Va., makes all street improvements the general ex- 
pense. There private charge for the water-works system (which 
owned the city) except the usual requirement that connection 
made the property owner’s expense. course, the universal water 
rent charge placed upon all consumers. The entire sewer system 
was built the city, for which property assessed the 
rate cents per front foot property, commutation tax 
per front usual, the cost house connections borne 
those making them. Sprinkling done private arrangement. 
unusual undertaking the owning and operation the gas works 
the city, furnishing consumers with gas the rate per 000 
cu. ft. 

C., makes all public improvements the expense 
the city. The water-works are owned private company. 

Ga.—In this city the grading city expense, but all 
other street improvement effected placing two-thirds the cost 
abutting property proportion its frontage, and the remaining 
third upon the city. The entire water-works system constructed 


| 
7 
q 
7 
7 
| 
ay 
ar, 
7 
§ 


364 VAN ORNUM SPECIAL ASSESSMENTS. 


without special assessments. Main sewers were built the city, but 
for branches and laterals there uniform charge cents per 
lineal foot front abutting lots lands, except where corner lot 
has already been assessed for one front, which case ft. the 
second front exempted. Street sprinkling done private 
arrangement. 

Augusta, Ga.—Here the only assessments charged upon property 
are for pavements and sewers, for both which property fronting 
upon the improvement pays half the cost, distributed proportion 
its linear frontage. 

Jacksonville, pays one-third the cost all street improvements, 
the abutting property paying the remaining two-thirds proportion 
linear frontage. The water-works and sewer systems are paid for 
the city. assessment not limited percentage the tax 
valuation the property. 

Montgomery, Ala., charges one-half the cost all street work 
against abutting property owners, and one-half paid the city. 
The water-works are not owned the city. system en- 
tirely city expense. Street sprinkling public charge. The 
city charter fixes the maximum limit assessment $10 per front 
foot. 

Nashville, Tenn.—Here all the usual public improvements are con- 
structed and extended the expense the city. special assess- 
ments are levied.* 

Louisville, Ky., lays the total cost grading and paving upon the 
area contiguous, usually extending for one-half block each side 
the street improved, with corner lots paying 25% more than inside 
lots. All renewal pavements made general tax levied for the 
reconstruction streets. For the construction the city’s water- 
works there has been assessment, the only private charge being the 
water rates. The sewer system has also been constructed the city. 
Street sprinkling private arrangement. There limit 
the amount assessment fixed certain percentage the tax 
valuation. 

Cincinnati, pays street improvements, and as- 
sesses the remainder upon abutting property according the frontage 
rule, but apportioning the assessment the city pro rates abut- 


Compare with paragraph Tennessee, 355. 
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ting property for the intersections junctions lateral streets, 
well for any abutting lots owns. repaving, such work has 
been done under special acts the general assembly (aggregating 
value 000 000) has been borne, half the city and half abut- 
ting property; otherwise renewal has been paid for has the original 
work. The water-works are public charge. Sewers are made 
charge upon adjoining property the extent per front foot, the 
balance being paid the city. assessments are made for street 
sprinkling. Property petitioning for improvement may assessed 
its full value; but when not petitioning can assessed only the 
limit 25% its value. 

Dayton, O., assesses the cost all street improvements upon 
abutting property linear frontage, except that the city pays for 
street and alley intersections. The contractor maintains the pave- 
ment laid him for five years after its construction, after which 
repaired the expense the city, the usual rule. The water- 
works system general charge; except that, course, property has 
pay for the house connections. The storm-water sewers are built 
the city, but the cost sanitary sewers assessed upon property 
benefited, usually the abutting foot. Street sprinkling assessed 
upon abutting property proportion its frontage. The limit 
assessment for sewers per foot; other improvements, 25% 
the tax valuation. 

Indianapolis, Ind.—In this city all street improvements are assessed 
upon lots lands abutting the street, proportion linear 
frontage; except that one-half the cost street and alley intersections 
any case assessed upon property fronting the intersecting 
street alley for distance the next street encountered; for 
city lots the municipality liable other property holders are. The 
city contracts with the Indianapolis Water-Works Company for its 
water. The cost local sewers assessed upon abutting property 
proportion area, unplatted land being considered have depth 
not less than that adjoining lots nor greater than 200 ft. City lots 
bear their due proportion. For main sewers, such part their cost 
would construct local sewer the same place apportioned 
upon abutting property the method given for local sewers. The bal- 
ance distributed over all the lands included the district drained 


the proportion its area bears the total area the district, in- 


i 
q 
q 
7 
q 
| 
| 
4 
. 
q 


366 VAN ORNUM SPECIAL ASSESSMENTS. Papers. 


cluding abutting property holders, well the holders not situated 
the line such drain The city pays part the ex- 
pense, except owner property. The cost street sprinkling 
charged abutting property linear ratio. 

Peoria, charges the contiguous property with the total expense 
all street improvements, basing the rate linear frontage. Asphalt 
pavements are guaranteed the contractor for period five years. 
The water-works are owned private company. The cost the 
sewer mains and laterals, any district, considered jointly, and 
the entire amount assessed upon the property benefited according 
the area rule. While the city not required pay any portion, 
has been its general custom pay certain percentage the cost 
where large mains are constructed, relieve the lots and lands 
from burdensome assessments. The sprinkling done private 
arrangement. 

Detroit, Mich., pays the cost grading and paving the street and 
alley intersections, but all the balance assessed upon abutting prop- 
erty the linear method. The expense repaving carried the 
city. The outlay for the water-works borne wholly the water 
rates charged consumers. the sewer system the mains are con- 
structed the city, and the cost the laterals assessed upon 
adjoining property proportion frontage. Street sprinkling con- 
trolled private contract. 

Milwaukee, Wis., charges adjoining property with the expense 
grading and paving, except the cost street and alley intersections, 
which falls the city. Repaving done the expense the ward 
unless the renewal involves pavement with concrete foundation, 
which case the expense borne the case original work; 
however, under such circumstances, the property affected credited 
with the cost the original pavement. the water-works system 
half the cost laying 6-in. main charged against the property 
each side the street, corner lots receiving deduction one-third 
their lateral frontage. The balance the water fund, which 
created the revenue the water department, excluding the sup- 
ply system for the construction which city bonds have been issued. 
For the sewer system the property each side pays one-half the cost, 
providing this does not exceed cents per foot. Corner lots are al- 
lowed deduction one-third their total frontage. The sewerage 
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district pays the balance. Street sprinkling central wards paid 
for the ward fund (raised general taxation all property the 
ward). outlying wards this expense assessed upon abutting prop- 
erty the frontage rule, the ward fund, however, being drawn upon 
for the portion chargeable the street and alley intersections. 
this city the assessments cannot exceed the tax valuation the prop- 
erty, which two-thirds its actual value. 

Minneapolis, Minn.—In this city grading done the expense 
the ward. The city pays for paving and repaving street intersections, 
and the remainder assessed upon abutting property linear front- 
age. The contractor for asphalt pavement agrees keep repair 
for ten years after the date the acceptance the work the city. 
For water mains abutting property assessed fixed amount 
cents per foot front, this being considered the cost 6-in. main. All 
other expense for the water-works system falls directly upon the city. 
For the sewer system there similar fixed charge upon abutting 
property, amounting $150 per front foot, the estimated cost 
15-in. sewer, all additional expense being borne the city. The 
street sprinkling done under the direction ward officers and its 
cost assessed upon adjoining property proportion frontage. 

St. Paul, Minn., assesses the total cost all street improvements 
upon abutting property, usually the front foot. The water-works 
supply system paid for the city. For all pipes the distributing 
system there frontage charge upon abutting property cents 
per lineal foot for period ten years, regardless the size the 
pipe. The balance met the city. The Board Water Commis- 
sioners required fix the water rates pay for all running 
expenses and minor extensions, and provide for sinking fund. 
The cost the sewers assessed upon adjoining property max- 
imum limit per front foot, although the law permits larger 
assessments. All excess paid the city. The cost street sprink- 
ling borne the property proportion its linear frontage. 
There limit the amount that may assessed, fixed certain 
percentage the property’s tax valuation. 

Burlington, Ia., charges grading upon the city. Brick pavements 
are paid for assessment upon abutting lots, except the cost for 
street intersections, which the city pays. The paving alleys borne 
contiguous lands according area. Repaving charge upon 
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the city. The water-works system owned private company. 
part payment for the cost the sewers there charge upon land 
not exceed cent per square foot for distance not greater than 


200 ft. from Sprinkling city expense. 


Kansas City, Mo., assesses the cost all street improvements against 
the adjoining lots and lands. those designated business streets 
the property owners may choose between two more kinds pave- 
ment selected the Board Public Works, and residence streets 
majority remonstrance prevents the work. The maintenance 
ing guaranteed the contractor for five years, without additional 
payment him. The water-works system owned the city and 
self sustaining. assessments are levied. Sewers general have 
their cost charged upon the lands included the district, propor- 
tion the area, exclusive streets and alleys. Public sewers are 
built the expense the city. Street sprinkling effected private 
arrangement. There specified limit the amount that may 
assessed against property, depending upon its tax valuation. 

St. Louis, Mo.—This city bears the expense grading. All other 
street improvements are laid the cost adjoining property, accord- 
ing its linear frontage. City lots bear their proportional part. The 
contractors are given the special tax bills payment for their work. 
Repairs paving which become necessary within five years its 
construction are made the contractor. The water-works system 
paid for, both maintenance and extension, entirely from the rates 
collected from consumers; consequently expense the city 
nor property Money which had formerly been assessed 
against property for construction and extension has been refunded. The 
range water rates may judged from the charge per room per 
year for hotels, boarding-houses and tenements; for twelve-room 
residence, and meter rates cents per 000 galls., with reductions 
for large quantities. the sewer system, the public sewers, those 
having immediate relation property, the intercepting and 
trunk sewers, are paid for entirely the city. The district sewers, 
comprising the lateral sewers, with their branches, and emptying into 
the public sewers, are paid for entirely private property. For 
these the amount due that portion the entire cost (in any dis- 
trict) the district sewers which the area the lot land ques- 
tion bears the total area the district, excluding streets. There 
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are also private sewers, which are constructed entirely under private 
agreement, plans, supervision and cost, and flow permission into 
the city sewers. Occasionally, where the system adequate, such 
sewers are adopted the city, which case the parties who con- 
structed them are reimbursed the city. Street sprinkling made 
charge upon property linear frontage, the city paying the con- 
tractors each the fifty-four districts and collecting the tax bills 
itself, usually with the general tax. The cost varies from cents 
per front foot. The amount assessed against property for any one im- 
provement under single ordinance cannot exceed 25% its tax 
valuation. The city bears all excess. 

Little Rock, Ark.—At this place all public improvements constructed 
the city are paid for assessment upon all taxable property within 
the district each case established proportion the 
value the property.* The water-works system owned 
private company. Statute provides that assessment cannot exceed 
20% the tax valuation the property affected. 

New Orleans, La., assesses upon abutting property, the frontage 
rule, three-fourths the cost all street improvements and bears the 
remaining portion itself. For avenues having neutral ground the pro- 
portion changed two-thirds upon the property and one-third upon 
the city. The contractors are keep the pavement repair for 
specified time, varying from one twenty years. The water-works 
are owned private company. There sewer system for the 
city. Street sprinkling done those contracting for maintenance 
pavements, and the city after the expiration such contracts. 
The amount assessment not limited percentage the tax 
valuation. 

Sioux Falls, Dak., assesses the cost all street improvements 
upon abutting property, except that street intersections, which the 
city pays. water-works are owned and operated private cor- 
poration. For all sewer construction there fixed charge 
per front foot upon business property, and half this amount upon 
residence property. The city pays for sprinkling the streets. 

Omaha, Neb., pays half the expense grading. The remainder 
assessed upon property linear frontage. three-fifths the prop- 
erty holders petition for the grading, all the expense charged upon 
them. Subsequent street improvements assessed upon abutting 


Compare with paragraph Arkansas, 355, 
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property proportion extent frontage. The city, however, pays 
for intersections. The water-works system under private ownership. 
Main sewers are built the city. The cost the laterals assessed 
upon adjoining property linear frontage. Street sprinkling isa 
private expense. Tax valuation does not form basis for fixing limit 
the amount assessment. 

Topeka, Kan., charges the city with the expense grading. .The 
cost paving assessed, very elastic system, upon property 
benefited proportions determined appraisers appointed espe- 
cially for the purpose. water-works company holds franchise 
until sewers are also constructed the expense property, 
the cost being apportioned before given for pavements. Street 
sprinkling private arrangement. Assessments are not limited 
amount percentage the tax valuation. 

Lake City, Utuh, pays half the cost grading the abutters’ 
portion the streets, and all the cost intersections; the remainder 
included the paving assessments. Subsequent street improve- 
ments are assessed upon abutting property, according its extent 
frontage, corner lots receiving deduction. Before distributing this 
assessment, the cost intersections (which paid the city) de- 
ducted, also (as usual) the cost paving between and ft. out- 
side the rails street railways, which charge upon the street 
railway The pavements constructed are guaranteed the 
contractor for five years, after which the contract gives the city the 
right require the contractor keep the same work repair for 
additional term ten years the rate cents per square yard per 
year. This amount paid from the general fund the city. The 
water-works supply system paid for out the general fund the 
city, and the distributing system assessment per front foot abut- 
ting property, with deduction for corner lots. Sewer mains are 
built the city’s expense; laterals are made charge per front foot 
abutting property, with corner lots given deduction ft. 
Written objection proposed public improvement the owners 
half the property frontage will defeat its prosecution filed within 
twenty days the first publication the notice that such improve- 
ment intended. Street sprinkling the city’s expense. There 
limit the amount assessment, except, course, the cost 
the work. 
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Wash.—In this city all the land, including street areas, situ- 
ated between the termini the improvement and within 120 ft. the 
street-line each side the street improved constitutes local im- 
provement district, except that when street has already been 
improved, its area excluded. The total cost any street improve- 
ment under consideration then divided the total frontage, includ- 
ing that unimproved cross streets, the improvement, and the 
rate determined assessed upon property within ft. the 
street lines, upon property lying between lines uniformly and 
feet distant from the street, 20% upon all property between and 
ft. from the margin the street, and 15% upon the remaining zone 
from 120 ft. distance. ‘‘In this way makes 
difference whether street straight curved whether turn 
right-angle corner, the area included between such lines constituting 
the assessment and the zones indicating varying percentage 
charge, being always bounded lines the specified distance from 
the margin the street. The city pays the assessment charged 
street areas from the general road fund. The water-works system 
general expense upon the city. Branch sewers are constructed as- 
sessments levied the manner provided for street improvements; 
mains and intercepting sewers are constructed mainly the expense 
the city, the adjoining property paying for only what would have 
been the expense sewer suited for its needs. The total assess- 
ment levied, any case, cannot exceed 25% the tax valuation 
the property constituting the assessment district. 

Portland, Ore., assesses the cost all street improvements upon 
abutting property proportion its frontage, except that the cost 
intersections special charge upon the two lots nearest the corner, 
the corner lot being assessed for five-ninths and the one adjoining four- 


The contractor keeps the pavement repair stated number 


years; afterwards this falls the city, usual. The water-works 
system was built the expense the city. the sewer system, 
the cost the laterals assessed upon property fronting the 
sewer, and the cost trunk sewers distributed over the districts 
drained them proportion the contiguity the property. 
The city pays for street sprinkling. There limit the amount 


that may assessed fixed certain percentage its tax valu- 
ation. 
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San Francisco, Cal.—Here the cost grading and paving made 
assessment upon abutting property the frontage rule. Repaving 
paid for the city. The water-works system private property. The 
water rates are fixed the Board Supervisors. Main sewers are 
built the expense the district, and the cost laterals assessed 
upon property proportion its linear frontage. local assess- 


ment for public improvement cannot exceed one-half the tax valua- 
tion the property. 


CONSIDERATION METHODS AND PRINCIPLES. 


discussed more length the first part this paper, special 
assessments not properly extend the so-called assessment 
benefits and damages employed the condemnation real estate 
for public purposes; consequently, this consideration covers only their 
exact field application, that is, the assessment the cost muni- 
cipal improvements upon property proportion the benefits re- 
ceived it. The consideration the levy and collection the 
assessment but indirectly important the engineer, and believed 
adequately treated the first part the Appendix and suffi- 
ciently illustrated the Exhibit. The real discussion, then, concerns 
more particularly the standard methods distributing the assess- 
ment. This question can best judged the principles established 
the courts (given under the title Interpretation and Judicial 
Decisions,” the Appendix) and considering the actual prac- 
tice the fifty cities just given. course cannot expected 
that these fifty cities will illustrate all the salient facts and interesting 
details methods vogue, but thought that they furnish 
sufficient basis for broad interpretation the principles involved 
when considered connection with the judicial decisions mentioned, 


besides exhibiting many characteristic customs and peculiarities that 


have individual interest. 


Considered geographically, the eastern cities, rule, have been 
inclined meet considerable portion the cost their public im- 
provements general taxation. This fact evidenced fre- 
quently occurring provision that the assessing board shall determine 
each case the method followed distributing the assessment 
upon private property; the refusal one state, Pennsylvania, 
permit any assessment for the renewal local improvements; the 
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payment from the general fund the larger portions the cost, and 
frequently the total expense certain public works; and, some 
cases, the practically complete abeyance assessment upon pri- 
vate property. This larger share the general public bearing such 
expenses seems deeply ingrained the policies many eastern 
cities, recent indication which furnished the fact that the 
proposed charter for Greater New York practically adopts the methods 
previously vogue. Neither have the southern cities made use 
the system very fully. There are notable exceptions this general 
statement; but probably the past adverse economic conditions, inter- 
fering extent unknown elsewhere, have thus far prevented its 
general application. 

The principle special assessments has had its greatest develop- 
ment the cities the Northwest. This but natural, they have 
had the advantage the earlier experiences the older cities, and 
were thus enabled profit them. Such cities, too, have more 
frequently confronting them the problem providing public build- 
ings and general betterments, and meeting the expense the 
numerous necessities and varied functions rapidly growing 
municipality, besides constructing the usual assessable improvements, 
all short space time; and expected that there should 
endeavor keep the tax rate low circumstances would 
permit making full use the principle assessments for local 
improvements. New cities can also formulate general plan 
which will apply with great fairness and justice 
all such improvements the future, when older city that has 
constructed considerable portions its public works under inhar- 
monious methods accepted custom handicapped attempt 
secure the most just accord. 

quite common practice for cities pay for the grading 
streets, but more customary assess the cost upon private prop- 
erty. far the greater proportion the latter class charge the total 
expense proportion linear frontage. Some assess certain per- 
centage, usually from one-half three-fourths the total, but some- 
times all except the cost street and alley intersections. Occasionally 


the assessment levied partly frontage and partly area, and 
rarely charged entirely the area rule. Some cities accept 
streets only after they have been satisfactorily graded, and other 
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requirements are employed different cities prevent the complica- 
tions and suits for damages that seem inclined swarm about improve- 
ments this character. 

the subject pavements there great diversity methods 
apportioning the cost. the various cities given, about assess 
all the expense paving abutting property according its linear 
frontage, nearly many make charge upon the city alone, and 
the remainder divide between the two varying proportions. 
the latter class the favorite method seems assess, linear 
frontage, the total cost the work, except the paving street and 
alley intersections. Others except both intersections and the propor- 
tional charge upon city property fronting the improvement; and 
some, only the assessment upon city lots and lands isa public expense. 
Others divide the whole cost between the city and abutting property 
directly ratio, which charges the property with percentage vary- 
ing from one-half three-fourths the total, the city paying the 
balance. few cities incline toward the distribution the assess- 
ment the area rule upon lots and lands within certain distance 
the improvement, either its entirety combination with the 
frontage method. 

quite customary for cities provide, general law con- 
tracts with the street railway companies, that the latter shall bear the 
expense paving their tracks and for specified width outside. 
such case the portion borne the railway usually 
deducted from the total cost and the remainder distributed between 
the city and private property the prescribed way; but Brooklyn, 
the street railway’s portion deducted from that part which would 
assessed upon the property, the city still paying its 
percentage the total, and having share the consequent 
reduction cost. 

Where the city does not pay for the paving street intersections, 
this expense frequently included the total and distributed pro 
rata the general frontage. Occasionally made additional 
charge upon lots near the corner, and some ¢ases assessed upon 
the frontage the cross street for portion of, for the total dis- 
tance to, the next street parallel the improved one. These last 
methods are open the objection that they would likely dis- 
courage the subsequent paving the cross street when not the 
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natural line travel, difficulty that confronts some our cities, 
even this additional burden not imposed. Corner lots, such, 
are variously treated. some cases each margin considered front 
its proper street, without modification the rate assessment; 
others, the corner has imposed upon additional percentage, 
but more frequently certain portion the charge upon abated.* 

While the methods given for levying special assessments generally 
appear some fixed and definite rule, must remembered 
that this means usually fixed statute, but rather 
frequently acrystallization custom, employed successively recur- 
ring cases, under which improvements are made, and formulated 
for each work under the charter provisions. Where this 
elasticity the method permitted, generally follows the estab- 
lished custom and allows modifications where necessary; but 
some cases carried extreme which may give color the 
charge that political influence has attempted mitigation the levy, 
and least prevents general method practice being given for 
the city question. This extreme serious the other which 
might follow from rigid requirement, though fair and equal gen- 
eral, resulting sometimes cases hardship and perhaps injustice 
toan extent that would not permitted the courts. one hand 
best that methods should reasonably consistent and constant 
that property owners may know about what expect, and the injustice 
arbitrary irregularity avoided; the other hand there ought 
opportunity vary the mode cases where good reason 
exists, for the purpose making the charge correspond the bene- 
fits received. Concerning the question the ratio the cost that 
should borne the city general, the same reasoning would 
have less force; and this might well definitely fixed charter, 
general statute provision. 

Although financial considerations and usage are important factors, 
any case, determining the portion the total expense that shall 
borne the city and property respectively, yet such factors 
have little importance the abstract consideration its most just 
apportionment between the two. practice this distribution varies 
from one extreme, where the city pays the total cost, the other, 
which private property charged with the entire burden. The one 
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permissible because public improvements are considered such 
general utility that their construction may effected general tax- 
ation, though there have been cases where this has been discouraged; 
and the other procedure upheld charging property with 
greater burden than equalized the direct benefit it. Both 


extremes have broad sanction not violating the lawful realm 


municipal powers. both these widely divergent methods are per- 
missible because the adequacy resulting advantage either 
case, would certainly reasonable distribute the outlay between 
the two, done many southern cities well elsewhere. Not 
only this, but would seem more just and equable divide thus, 
the expense would then fall within both spheres which directly profit 
the improvement, instead the one the other receiving sub- 
stantial benefit without sharing its cost. 

Those advocating the principle payment the city ignore the 
direct advantage, both pecuniary and utilitarian, that good pave- 
ment secures the property affected, advantage sometimes 
augmented the privilege given the property owners have 
voice the kind that shall laid. They disregard the fact that 
general taxation levied also upon personal property, the value 
which not increased the construction public works. They 
forget that the most potent factor discouraging demand for lavish 
expenditures for unnecessary improvements making the insistent 
abutter pay directly for his gain, instead bringing all the city 
contribute its equal rate. Partisans the principle payment 
the property seem disregard the fact that the pavements are for 
general public use, and beneficially affect all the people and all those 
having business commercial interests the city. The claim that 
although paving confers general benefit, will become entirely com- 
pensative when all the streets are paved assessment, will not stand, 
because driving and teaming naturally follow certain lines and routes 
which will always require the maximum attention, leaving other 
streets ignored; and granting for the moment that this argument were 
sound, what would gained, when every property holder has paid 
his part, over the method letting every citizen pay part constantly 
the work progresses, and reaching the same aggregate the end. 
Those who make the greatest use pavements and have the largest 
interest their general excellence and extent are means those 
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upon whom corresponding charge can fixed linear frontage 
property possessed, and that extent would seem proper that the 
cost pavements should met general taxation, which bears 
upon each proportion his property. While nothing proved 
the fact, may not amiss note that the tax rate those cities, 
given paying entirely for their public improvements, happens 
even less than the average rate. 

The rule most just and fair, then, would lay upon both 
property and municipality its portion the cost pavements. 
Private property directly from its construction, the general 
public derives undoubted and substantial benefit well. Let each 
charged with its due proportion, measured the relative ad- 
vantage each. Were cities pay from 20% 40% the total, 
individual burdens would lighter without removing the wholesome 
restraint the still remaining charge against extravagant demands, 
and the assessment the remainder upon private property would free 
the city from too great outlay for its needed improvements. This 
principle has partial recognition many the cities where assess- 
ment falls upon property their assuming the cost paving street 
intersections, the portion that would attach city property abut- 
ting, both. This amount might well substantially augmented 
order secure the most equal justice, and believed that this re- 
sult will gradually approached, and the error inhering either 
extreme course, though permissible, will finally merged into the 
more exact justice secured proportioning the charge upon both 
interests according the benefits received each. 

Nearly all the cities distribute the assessment upon property 
the proportion that the frontage any lot bears the total frontage 
the improvement. Exceptions the rule are Brooklyn, Louis- 
ville and Seattle, where proportions (constant for each city, but 
varying for the different ones) from two-fifths the total amount 
are assessed according the area that the lot land (within certain 
distance the improvement) bears the total area within the whole 
assessment zone belt The width such zone gen- 
erally fixed include distance each side half-way the next 
paraliel street. City lots are generally regular size, shape and 
distribution that rule the frontage plan quite fair effecting 
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the assessment; yet there are cases where inequality will result, 
where some the abutting lots border upon the improvement with 
their longer side, while others front with their shorter side. 
compensate for this and similar irregularities, there growing the 
commendable practice assessing 60%, more less, the frontage 
method, and the remainder according the arearule. This method 
need not made complex unwieldy. reason for com- 
plaint and objection, and decreases the chance illegality the 
assessment*; and if, any case, there absence the irregularity 
the condition the lots that would furnish the reason for applying 
this system, the resulting allotment the charge will produce the 
same result that would effected the frontage rule only were 
applied. Significant the movement this direction are the pro- 
visions the proposed amendments the charter St. Louis, now 
pending. The proposed change makes one-fourth the total cost 
paving assessable according the frontage abutting property, and 
the remaining three-fourths assessed the area rule upon 
district extending laterally ‘‘as near midway between the 
street improved and the next parallel converging street 
each side the street improved the lot lines will 
permit.” 

Though many cities assess for the renewal pavements the 
same method they use for the original work, there significance 
the fact that the cities given assessing for the first paving, about 
40% charge the city with all, ora greater percentage the cost 
repaving. Nor can denied that there basis sound reason- 
ing the stand taken the Pennsylvania courts, given some 
length Section the Appendix, denying the right assess the 
cost renewal, though the resulting difficulties encountered some 
the Pennsylvania cities repaving, and the policies the other 
States both indicate that the State carries the argument too far. 
Nevertheless, when suburban property has been made more definitely 
urban the construction pavement along its front, when lines 
travel and traffic have become concentrated and established, and 
when city has reached age the life pavement, and has dis- 
posed the mass expenses crowding upon its sudden growth, 
there much reason and justice charging for renewal with 
Sections and 20. 
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double the percentage that pays for the original pavement. Pro- 
visions permitting majority property owners choose the kind 
pavement relaid, and, consequence, charging them for 
original work, the laying better pavement than the first, and 
charging all the excess cost upon the property*, furnish whole- 
some variations that might frequently taken advantage and 
relieve city portion its percentage. When repair amounts 
renewal interesting question. Buffalo decides that when one- 
third more the pavement must replaced, becomes re- 

Repairs are always general expense the city, except where 
maintenance clauses occur the contract for the original work. The 
incorporation such clauses recent origin and the range judi- 
cial opinion upon their legality covered Section the Appen- 
dix. The diversity the decisions there given marked but 
opinion may hazarded now upon the probable outcome, would 
that maintenance clauses will held valid where the contract 
makes this agreement simple warranty the quality material and 
work, and where the term years, during which repairs, found 
necessary, must made the contractor, not long make 
appear attempt put indirectly upon the property the 
cost repairs. The trend the more recent judicial decisions seems 
this direction. large number cities include maintenance 
clauses their paving contracts, and the custom growing, recent 
example being the clause the new charter for Greater New York 
authorizing their incorporation. 

For the mains and laterals water-works distributing system, 
although circumstances lead majority the cities construct either 
partially wholly from the collection water rates, large number 
generally follow the same method apportioning the assessment 
upon private property that prevails the case pavements. The 
system apportionment suitable for paving assessments seems very 
applicable also such distributing system. Still, the percentage 
allotted private property might well increased the case now 
under consideration, because, unlike the streets, the water-distributing 
system not subject constant use the general public over all its 
extent, but rather its utility monopolized those connecting with 
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the pipes; and because the use public water will encouraged where 
considerable expense thus charged property, for bringing the 
water within its reach, whether the opportunity availed not. 
quite customary for assessing cities charge property only the 
extent that would cover the cost size pipe; and this 
assessing its actual cost, fixed charge per front foot varying from 
cents 25. Occasionally there annual charge per front 
foot for term years, intended amount the same single 
total levy. The expense house connection generally paid the 
house owner, and occasionally there additional fixed charge for 
connection increase the city’s revenue but the latter would tend 
discourage the use the water, its imposition impolitic. The 
cost hydrants, valves and other public appurtenances naturally 
falls upon the city. 

the 196 water-works systems this country, furnishing full 
supply cities and towns, 1489 are owned private com- 
panies*, but their number constantly decreasing under general 
policy favoring municipal ownership. The cities owning and opera- 
ting their water-works have generally paid for the supply system 
issuing water bonds, the interest which, well the principal 
becomes due, paid general taxation, more frequently 
fixing the water rates charged consumers that the resulting revenue 
shall, part even wholly, provide for this expense, well for 
the ordinary cost maintenance. The size the rates varies 
greatly, the enormous range being much influenced the varying 
customs different cities, some paying all the water-works expenses 
from the income derived from water rates, others meeting smaller 
portion these expenses, and others providing for only light outlay 
from the direct contribution consumers. the half-dozen cities 
whose rates are given, the charge for metered water varies from 
cents per 000 galls., the average being about cents, when the 
daily consumption only about the amount stated. 

Whether all the expenses occurring the management, mainte- 
nance and extension the water-works system should met entirely 
from the revenue derived from water rates rents may well ques- 
tioned. Undoubtedly this method legal, but doubtful 
entirely just. course water were used every property owner 
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there would result universal contribution, the same when taxation 
meets portion such expenses, but such not the case. All the 
general public profit from the water-works, the city such secures 
direct benefit fire protection and other ways, and submitted 
tending only equal justice that the city itself should share 
the expense, perhaps the extent providing for the sinking fund 
meet the payment its water bonds, equivalent contribution. 
The practice large number cities assessing upon adjoining 
property the cost laying small size pipe also praiseworthy 
aid the distribution the cost more entirely where advantage 
results. Such practice that charging vacant lots, adjacent 
water mains, with annual tax per front foot does partially compen- 
sate for escaping all other contribution. The real purpose for which 
water-works are inaugurated, and the justification for their existence, 
the sanitary welfare the citizens and their better protection and 
comfort, will defeated greater less extent the rates are 
high enough discourage connection; and compulsory laws under 
such circumstances cause irritation and objection. certain contri- 
bution from the general taxation and partial assessments for the ex- 
tension the distributing system not only lessen the water rates and 
promote justice, but tend encourage the use water those 
charged; for, otherwise, they will secure direct return for the as- 
sessment. 

majority cases the city pays for main sewers, either wholly 
all above the usual assessment branch sewer. large number 
also assess this expense the area method upon the property 
affected, either entirely all exceeding the usual charge for lateral, 
before. Less commonly percentage assessed, and the city pays 
the balance, the cost divided between area and frontage 
charge, other plans are followed its distribution. the. methods 
pursued providing for the collecting system, consisting the lat- 
erals branch sewers, plurality prefer charge the cost upon 
abutting property according the frontage rule; though nearly 
number have arbitrary rate per foot front varying from 
cents $2, the city pay the balance and considerable number 
assess the cost either upon the drainage district upon zone 
certain width each side the sewer, the ratio that the area 
the lot land question bears the total assessed area, streets being 
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excluded. remaining methods, some divide the expense be- 
tween the city and private property various processes, others 
charge upon property combination the frontage and area 
rules, and the city bears the whole cost. 

The frequently occurring plan assessing upon contiguous prop- 
erty the equivalent expense sewer small size, where large 
sewer placed, commendable. This method would obviously have 
advantage where the total cost both mains and branches are to- 
gether distributed pro rata upon all the property benefited, nor any 
application where the city pays entirely for its sewer system; but 
where adjacent property charged with certain part all the ex- 
pense the sewer, inequality would result the method just indi- 
cated, equivalent specified fixed charge not depending the size 
pipe, not applied. Necessarily the larger sewers are laid the 
lower ground where, except manufactories and similar industries, the 
less valuable and productive property occurs. Here, also, are more 
generally found tenements and the habitations laboring men who 
are less able meet the burden, while the commercial districts, and 
especially the dwellings the more prosperous, are the higher por- 
tions the city, where the sewers are naturally smaller size. The 
latter classes citizens make the greater use sewers, and would 
manifestly unjust fail not only lay upon them equal bur- 
den, but charge them even smaller amount than theaverage. The 
cost appurtenances, like manholes, lampholes, catch-basins and 
flushing tanks sometimes met the city and sometimes included 
the cost the sewer and distributed. The disposition these 
expenses depends upon the provisions law.* House connections 
with the sewer are made the expense the property. addition 
few cities impose special charge for the privilege connection for 
the purpose increasing the sewerage fund the city; but this 
deprecated tending discourage the general use the sewers, 
which has become sanitary necessity cities. 

The question the distribution the system also 
complicated one, whether considered the light practice prin- 
ciple. All the city has interest, both general and sanitary, its 
sewers, and the property-owners have direct interest abutters 
well particular, but more general, one the larger mains their 
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district sewers. far the trunk sewers are concerned, their con- 
struction more general import the city whole than any 
individual users, and their cost might well paid general taxa- 
tion. Whether not the city’s share building sewers should al- 
ways devoted these mains, because they have the least direct 
connection with property, may uncertain, custom local usage 
may dictate the assumption the cost work street intersections 
front city lots, parks and other property, other expenses, 
besides the occasional defaults that come upon the city, all which 
would probably equal the proportion suggested. All the reasons al- 
ready given for considering equitable for the city share the ex- 
pense its water-works system apply equally its sewer system; 
where there are storm-water sewers, separate system, for which 
the city usually pays, but just that the city should aid the con- 
struction the more usual combined system, which has receive the 
storm water from the streets. would unfair expect lots 
lands, distant that they may not able for years con- 
nection with the system develops, contribute much toward 
paying for trunk sewers which will best only indirect special 
advantage them; and believed that the city assuming share, 
the extent 30% the cost its sewer system, would fur- 
nish but fair equivalent for its benefit, and make less burdensome 
the individual assessments which frequently cause objection and 
retard the construction these necessary improvements. 

the methods followed, perhaps the most adequate plan deal- 
ing with the portion the expense sewers that assessed 
that common one considering together all the sewers each sewer 
district and distributing the cost over the district proportion the 
advantage received. many cities this allotment attempted the 
frontage rule, but deep lots generally have larger share the use 
sewers than have shallow ones the same frontage. The amount 
storm water removed from lots far from having definite rela- 
tion frontage, and other irregularities result. Other cities appor- 
tion this assessment the area rule, but equal areas that which 
has the greater frontage enjoys conditions favoring larger number 
buildings other improvements which imply greater interest the 
sewer system, and therefore should furnish correspondingly larger 
contribution; and systems are often built portion time, lands 
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remote from the constructed portions should not required pay 
equally with lots that are enabled make use them once. 

consequence the inequitable features inhering both systems, 
numerous instances has become improved method combine 
the two processes and assess 40%, more less, frontage and the 
balance the area rule, apply some equivalent procedure that 
will effect similar combination methods. This system apportion- 
ment growing favor. corrects the more serious errors either 
method used alone. not complex application, and principle 
definite and easily understood the people affected either 
single process. Probably more adequate plan for sewer assessments 
has been extensively used than, after the city has contributed its due 
portion, assessing frontage amount equal the cost smaller 
size pipe upon abutting property, previously mentioned, 
equivalent amount, and distributing the remainder proportion 
area. 

some Massachusetts cities the plan has recently been applied 
partly paying the cost the sewer system and its maintenance sewer 
rental corresponding its principle the water rates water-works 
systems. The private contribution sewerage construction should 
correspond very closely the use made them; and effect this, 
Brockton and other Massachusetts towns* have adopted the plan 
such annual charge depending upon the amount water used, 
claiming that the quantity sewage disposed can ap- 
proximately estimated reference the water rate. this plan 
does not tend discourage the use sewers, does not too much 
complicate the system assessment, and proves otherwise practicable, 
may furnish valuable addition the methods apportionment. 
Its practical operation will watched with interest those mak- 
ing study special assessments. 

other classes assessable works that street sprinkling 
growing importance, and becoming quite common. About half 
the cities given make sprinkling public concern, and majority 
these assess the cost upon abutting property according its linear 
frontage. Sections 22, and Chapter VII the Exhibit are 
given details the method providing for such assessments, which 
charter sanction legal. The same legislative counte- 


See Journal the Association Engineering Societies, Vol. xviii, pp. 1-63. 
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nance would seem fully necessary effect the assessment muni- 
cipal duties which have been generally considered city charge; but 
with such provision, street cleaning, for example, may assessed. 

guard against wanton extravagances, such are mentioned 
the Appendix, Sections and 28, well protect private interest 
against lesser encroachments undue burdens, the condition 
considerable proportion the cities restricted the amount 
that can assessed for each improvement. This limit sometimes 
given certain amount per foot frontage area, but more 
frequently fixed percentage its tax valuation. For the cities here 
reviewed this ratio varies from one-fifth unity. Occasionally there 
variation, such limit 25% property does not petition for 
the improvement, which becomes 100% where petition made. There 
may much question about the proper amount this percentage. 
Certainly should not small prevent necessary works, nor 
large offer effective check preventing undue burdens. 
Its application may complete abeyance; but contingency 
arises when its influence required, immediate advertence its 
agency furnishes ready remedy against excessive charges. 

The principle special assessments for public improvements 
too firmly established and too well proved questioned. Although 
the attempt has here been made indicate the injustice certain ex- 
tremes practice that are vogue, and suggest methods that should 
secure more exact equity, yet the author realizes the undesirability 
and impossibility attempt consider any rule apportionment 
fixed and rigid. The differing conditions, requirements and circum- 
stances municipalities that may most impartial for 
one city unfair for another; and here the elasticity the principle 
exhibits its most salutary quality. While framed preserve 
the essentials justness, its details may readily adjusted har- 
monize with local conditions. 


But this elasticity, efficacious its general scope, cannot in- 
voked unsettle established practice without defeating the justice 
which should serve. Uncertainty what expect, constant 
liability change, frequently worse than the opposite extreme. 
Where city has for years made its improvements method 
would obviously unfair change completely; where the cost 
paving streets has been city expense and portion them have 
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been improved, would inequitable property owners 
streets about need pavements this policy one requiring 
the abutters pay thenceforth for such work assessment, because 
they have already contributed their share general taxation the 
improvement the have been paved, and should therefore 
obtain equivalent return for their own. 

Cities having, then, system established laws and usage cannot 
radically change, even the proposed methods are better. The ap- 
proach superior procedure must successive approximations 
made when conditions favor revision, and manner that will most 
equably distribute the charge, indicated the light past contri- 
butions well future assessments. new city, just adopting 
system, can escape much this labor toward more perfect methods 
securing, the beginning, plan suited its but 
even here recognized that any system may somewhat tentative, 
may not develop the efficiency and adequacy expected. Further, 
the extension the principle not covered 
special assessments involves experimental methods that can per- 
fected only the test experience. And any case occasional, 
but not injudicious, revisions must made, the effect and influ- 
ence the local law, the experience other cities and the legal inter- 
pretation the laws, all guiding toward superior provisions. 
way practice and theory may more close unite, and, impartially 
distributing the charge wherever the benefits are received, secure that 
equal justice, the necessity for which forms the plea the opening 
paragraph the paper. 


APPENDIX.—THE LAW SPECIAL ASSESSMENTS. 
INTRODUCTION. 


Nature and Limitations.—In far special assessment con- 
tribution enforced the authority the state raise revenue for 
public purposes, partakes the nature tax. Because 
levied upon property proportion the benefits received, there 
result some principles differing from those general taxation. Con- 
stituting branch the power taxation, special assessments must 
conform the limitations imposed upon the taxing power, the 
extent that (1) they must for the public welfare, (2) they must 
imposed only for public purposes, (3) they must levied due 
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Constitution, (4) forbidding the taking property without just 
compensation, (5) not permitting the impairment contracts, and (6) 
guaranteeing the equal privilege state citizens other states. 
They differ from taxes far that (7) the power levy them may 
delegated the Legislature municipalities, and (8) they are not 
imposed upon all the citizens proportion the property 
valuation each, even where there constitutional provision 
requiring equality and uniformity taxation. Other restrictions may 
imposed the state Constitution; but unless thus expressly 
prohibited, the power the state Legislature supreme and its dis- 
cretion conclusive. 

Limitations first requirement just mentioned 
(they must for the general welfare) follows one the fundamental 
principles the purpose government stated the federal 
Constitution, and question for the Legislature only determine. 
The second necessity public purpose) also legislative question, 
but one which the courts may act its requirements are disre- 
garded the Legislature. The third essentialis administered way 
guard private rights especially, and covered the following sub- 
division: Procedure their levy and collection.” The fourth requi- 
site secured the fact that the fundamental principle such 
assessments considers them levied pay for the special benefits 
which accrue over and above the benefits the general public. The 
fifth and sixth needs affect mainly the interest bondholders, dis- 
cussed under the title The Validity Improvement Bonds.” The 
seventh characteristic constantly and universally exercised state 
Legislatures their paramount authority; and the eighth principle 
rejected only Tennessee and Arkansas'. 


Flexibility Method.—The adaptability and justness the prin- 
ciple involved indicated the the method pro- 
cedure that the system permits. Not only the special assessment 
laid proportion the benefit received, but the latitude methods 
pursued its levy and collection permits ready adaptation 
the special conditions and needs each case. 

Legislative Authority.—Although the Legislature the supreme 
power, delegates its authority more less completely and very 
specifically the municipality charter general laws under 
which the city acts. every case these provisions govern 
the mode operation, and are strictly followed each step 
the procedure. 


1See 355. 
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Initiative Proceedings.—Sometimes the city council execu- 
tive board, such board public works, has authority proceed 
once; but more frequently there necessary some antecedent action, 
favorable vote; remonstance from certain propor- 
tion the interests affected may postpone action for definite time, 
otherwise affect the proceeding. facilitate such action the 
interests affected, notice the proposed improvement generally 
given before making the assessment, and usually opportunity for 
hearing for and against the proposition furnished the body having 
jurisdiction, either before after the apportionment made. 

Distributing the Assessment.—Assessing the cost upon the property 
affected the work assessors commissioners. Generally the 
assessors are especially appointed for the purpose court some 
other specified body, but frequently certain officials serve. usual 
for the extent the assessment district prescribed the muni- 
cipal body mentioned Section but occasionally the Legislature 
prescribes it; otherwise the assessors generally fix its limits. Much 
the same course action obtains fixing the rule which the assess- 
ment apportioned; but whether area, the front foot, 
otherwise, the method followed which supposed distribute the 
expense most nearly proportion the benefits received. Some- 
times the amount that can assessed limited law, either 
provision that the assessment shall not exceed certain percentage 
the assessed valuation, the proportion charged upon the prop- 
erty may fixed and the city pay the balance, the maximum charge 
may specified per foot otherwise, limitations may effected 
other restrictive provisions. 

Collecting the Assessment.—The assessment becomes definite 
charge upon property when the procedure Section authenticated 
and confirmed the body which took the initiative proceedings 
the one which appointed the assessors, and usually declared 
statute become then lien upon the property. The special assess- 
ment generally collected the city officials, either ordinary 
taxes are collected prescribed special process; but some 
cities the assessment bills are given the contractor payment for his 
work, and are collected him. necessary, the collection the 
assessment enforced, when becomes delinquent, specific legis- 
lation permitting sale the lands, some the processes 
adapted from the method collecting general taxes. 

Remedies the the ordinary legal remedies 
are always open the tax-payer for testing the legality and justice 
assessment, and furnishing his ultimate remedy, yet the procedure 
just outlined contains his usual safeguards giving him one several 


1Exhibit, Chapter vii, Section 
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the following privileges; voice and power the initiative, 
hearing before the administrative body, review the assessing 
board, appeal some court the confirming board. Where 
these laws provide for mode confirming contesting the charge 
with such notice the person, such proceeding re- 
gard the property appropriate the nature the case, the 
judgment such proceedings cannot said deprive the owner 
his property ‘without due process such provisions 
specifying details procedure are within the unquestionable and un- 
questioned authority the Legislature, and so, when formulated, are 
part the law the land. 

Prescribed Procedure Must Strictly Followed.—Whatever the 
precise character and nature each the successive steps prescribed, 
any case, for making special assessment, the fact remains that 
usually such statement procedure, the charter general laws, 
very complete and any case necessary that the 
requirements specified exactly followed secure legality the 
assessment. Unimportant details would not constitute decisive irreg- 
ularities; but any departure from the prescribed procedure all 
material important always held invalidate. 


INTERPRETATION AND JUDICIAL DECISIONS. 


10. Power Leyislature Paramount.—In matters taxation the 
authority the Legislature, paramount within its proper limitations, 
permits such delegation authority the municipality deems 
best. Such delegated power may extensive meagre, generous 
restricted, the quality its provisions, adequate the city’s needs, 
most circumscribed, efficient and salutary, unwieldy and insuf- 
ficient. Not only this, but such authority may subsequently 
enlarged restricted, confirmed recalled, modified resumed 
the Legislature whenever deems wise and whatever way, subject 
the restrictions given Section Indeed many customary 
provisions, g., favorable vote the people before proceeding 
certain cases, are discretionary and may omitted the legis- 
lative power sees fit. Where they are not strictly exclusively 
local concern the Legislature may even coerce unwilling muni- 
cipality into making needed public improvements, g., requiring 
city lay out street without its consent vote, and obliging 
issue bonds payments,* short, exercising directly within the 
locality any all the powers usually committed municipal- 
Where the state has special, restrictive, constitutional pro- 
visions, local improvement cannot ordered and 
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11. The Grant Power Must Clear and Strictly Followed.—Confin- 
ing the consideration more closely special assessments, may 
considered point fully settled Legislature has the 
constitutional power confer municipal corporations the power 
assessing the cost local improvements upon the property benefited. 
Legislature are the competent and exclusive judges, and not 
There being, then, question the authority the state 
confer, either with without restriction limitation? except con- 
stitutional, there comes the question the grant this power. Itis 
essential that authority levy special assessments must clearly 
and plainly given the state, implied being absolutely neces- 
sary the exercise power expressly granted, otherwise the city 
will have such power; equivocal doubtful implication will 
suffice. Similarly the extent the power limited that clearly 
given, and the mode exercising it, prescribed, must care- 
fully followed.s The question is, then, has the state delegated the 
power make special assessments the city, and with what fulness 
and what restrictions 

12. Legislature Must Not Exceed its Authority.—Although has been 
frequently held that the legislative judgment shall stand almost 
extremes, the courts have lately shown disposition scrutinize 
more carefully the powers granted and the effect their exercise, 
holding them more closely the limitations before 
where the Legislature declares that the total cost improvement, 
without regard whether such cost exceeds the benefit conferred 
not, can assessed upon property, the courts are becoming inclined 
consider such provisions arbitrary and unjust, far the excess 
above benefits concerned, considering that such excess must 
borne general and several courts have recently held 
that, where the provisions the law were such nature 
make legally impossible apportion the burden with substantial 
equality and justice, not lawful exercise legislative 

13. Power the Municipality Restricted.—The construction the 
powers granted the Legislature’ furnishes the measure-of 
power that may exercised the municipality. Therefore, while 
the state’s power limited only the restrictions given the be- 
ginning, that the city extends only the powers plainly conferred 
upon charter statute. Neither can the municipality confer 
power upon other bodies which were intended for 
Nor can charter requirements varied ordinances, as, when city 
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charter makes the determination the size city sewer duty 
the city council, the exercise this function the city engineer in- 
validates the Nor can city ratify proceedings which 
were illegal the first place, make them valid; the power 
legalizing curative legislation exists only the state 
But for city that began work defective ordinance 
which was replaced another ordinance curing the defect while con- 
struction was progressing, was held that the resulting tax bill was 
city may, rule, alter change its system sewer- 
age for the public but where act the Legislature 
contemplates one main with its laterals for district, the commis- 
sioners have right substitute system providing for two 
mains Authority make local improvements special 
assessment does not permit assessing the cost street 
but may assessed when statute city ordinance 
providing for the assessment upon property owners the expense 
street sprinkling and sweeping held valid under the police 

Incidental Powers.—A given power pave includes power 
necessary, fitting customary for paving; hence, trim- 
ming and guttering have been held incident 
similarly, grading, curbing, etc., are incidental paving, and 
may included the Further, charter authority 
city repair and keep order its sufficient empower 
construct drains and sewers without more special authority; and 
when constructed, the municipality will incidentally possess power 
pass ordinances regulating their city authorized construct 
sewers cannot restrained from removing street railway from the 
street, that city that permitted gas company 
(under contract based valid consideration) lay its pipes the 
streets does not thereby lose its power lower the grade the streets 
subsequently and remove, necessary, the exposed and obstruc- 
tive gas pipe nuisances. The municipality and not court must 
judge the necessity exercising the power grade and improve its 
streets, and city cannot alienate such power when vested the 

15. Improvement Must Special Local Benefii.—Although de- 
cisions are numerous, logical and spread over most the time that 
local assessments have obtained, holding the fundamental doctrine 
that pay for local improvements entirely from the general fund would 
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yet must remembered that the converse holds 
true, such assessments being generally held unlawful when there 
special benefit derived the property question above the general 
benefit received the community large. make the special 
assessment valid, its purpose and effect must benefit the prop- 
erty the vicinity the improvement, and not the public generally: 
the cases upholding this well-established principle, one held 
beyond the power the Legislature require the owners farm 
lands lying within one mile certain public highway pay for its 
improvement special assessments, because was general public 
Again, general power grade and pave does not permit 
city grade and pave public street for the general benefit, and 
assess the total cost upon the abutting Local assess- 
ments can only constitutional when imposed pay for local im- 
provements clearly conferring special benefits the properties 
assessed, and the extent those benefits. They cannot 
imposed when the improvement either expressed appears 
for general public Again, ‘‘an ordinance providing for 
street improvement, the estimated cost which exceeded the value 
the property charged therewith, and which did not enhance the 
value the said property anything like the cost said improve- 
ment, unreasonable exercise the taxing Where 
clearly appears that the property way benefited the 
alleged improvement, the assessment unconstitutional; its 
forcement would taking property without due process 

Assessment Proportion Legislature has wide 
discretion providing the manner determining benefits, but what- 
ever method fixed upon must conform the principle payment 
according benefits ‘‘Burdens excess benefits 
must borne general taxation.”* While this prin- 
ciple payment according benefits fundamental, not neces- 
sary that true for every individual case. holds broadly 
true for the special assessment whole, the fact that there may 
isolated exceptions will not invalidate the assessment. Occasional 
exceptions, perhaps working hardship, cannot always provided 
against; and its general justice upholds it.» The same true where 
assessment district may not include just the property especially 
benefited; course that must the intention and the general 
rule, but individual exceptions will not But the city 
cannot purposely, contract, exempt property that would 
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subject from the payment its proper lot, though 
below the grade has pay its portion the assessment, 

17. New Jersey Insolvent principle that the assessment 
upon property must not exceed its exceptional benefits strongly 
upheld the famous which resulted involv- 
ing several New Jersey cities insolvency. these cities, notably 
Elizabeth, miles pavement were laid the suburbs and out- 
lying districts that were not built up, and the cost was assessed upon 
abutting property, city bonds having meanwhile been issued for im- 
mediate payment the improvements. Lawsuits and delays over the 
collection the assessment resulted, and property values declined 
such extent that often was worth only fraction the amount 
levied. Then came the decision just noted, preventing the 
cities from even partially reimbursing themselves for the improve- 
ment bonds issued anticipation the collection the special 
assessments now decreed invalid. The New Jersey Legislature passed 
laws for relaying these assessments constitutional manner, but 
this time the value the property involved had decreased much 
greater extent that the remedy was ineffectual. The burden was 
too great borne, city officials resigned prevent suits against 
the municipalities involved, and for months the collection taxes, 
and the usual city acts and official duties dependent upon taxation, 
practically ceased. Finally the State passed the Incumbered Cities 
Relief Acts, which enabled them, after years the greatest disturb- 
ance, compromise their debts and resume their proper functions. 

18. Equality and Uniformity Interpreted.—Though special assess- 
ments need not equal and uniform the sense that general taxes 
are required yet far interpreted that phrase has been 
generally held mean that the special assessment must appor- 
tioned by-some uniform principle securing equality burden 
measured the standard Thus, while the city 
charter Covington, Ky., required the initiative majority peti- 
tion for all streets, except its main thoroughfare, was held that the 
taxation requirement uniformity applied special assessments 
the extent that majority petition must secured for that thorough- 
fare also, although the city charter expressly stated that could 
paved, and the cost assessed without any petition therefor, but 
unanimous vote the So, too, while decisions favor 
first the constitutionality, and then the unconstitutionality the 
method requiring property owner pay the exact and whole ex- 
pense the particular part the improvement front his own 


169 Tex., 180. Ky., 396. 
Cush. (Mass.), 277. 15. 


. 
7 
ay 
| 
7 
q 
q 
q 
| 


394 VAN ORNUM SPECIAL ASSESSMENTS. 


property, the safer opinion seems that such procedure lacks 
the uniformity well the apportionment 

19. Principle apportionment the assess- 
ment upon the property affected may left the assessors, but 
more generally placed some definite method formulated either 
the Legislature the city council, the underlying principle still 
being assessment proportion benefits. left the assessors 
easy apply, any case, the mode that seems most effectively 
conform the requirement just mentioned. Butif some formulated 
method, equally true that the principle benefits should con- 
trol the determination the method, that the formulated rule will 
lead practically the same result. ‘‘The only safe and practicable 
course, and the one which will equal justice all parties, 
consider what will the influence the proposed improvement 
the market value the property; what the property now fairly 
worth the market, and what will. its value when the improve- 
ment made. There can justification for any pro- 
ceeding which charges the land with assessment greater than the 
benefits. case appropriating private property public 
uses without Where the law provides specific 
mode apportionment must carefully followed; as, where the 
statute provides for assessment fronting the street im- 
proved proportion the benefits upon the property,” assess- 
ment arbitrarily proportioned linear feet frontage invalid.: 
The report the assessors must show distinctly that the assessment 
proportion benefits; could not permitted that jurisdic- 
tional document this nature should speak ambiguous 
report the majority the report the 

20. Details Apportionment.—Of the formulated methods ap- 
portioning the assessment, mentioned the last preceding section, 
those amount area and extent linear frontage are the most 
used. These methods, when prescribed, have been upheld the 
courts except when lots were such various size, depth situation 
defeat practically the benetit requirement the frontagerule; 
when lots were different position condition work practi- 
cally the same injustice under the area rule. Under the latter method 
special assessment levied according area, but with the corner lots 
required pay 25% additional, was declared 
the other hand, when lands remote and near were assessed equally 
was held arbitrary and opposed the benefit principle 
make but similar assessment was held constitu- 
tional under the police the case the frontage rule, 
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the same underlying principle (that benefit, which this method 
is, should be, but index) again the test, and where followed 
the assessment but cases are not rare where courts have 
declared them illegal simply because they violate that 
Lots separated from the improved street railroad running par- 
allel cannot taken fronting upon the street; and assess- 
ment upon them the frontage rule will not Corner lots, 
having thus double frontage, may properly assessed the total 
amount deternfined their linear extent both streets, where both 
streets are though the usual way abate certain 
percentage the assessment one and there are cases 
where, when corner lot has its longer dimension abutting the im- 
proved street and its shorter dimension another, was held that 
the lot should deemed fronting the improvement only 
the extent its shorter dimension;* but the usual rule such cases 
that the frontage corner lot frontage upon the improve- 
ment,” although the condition the lot and its improvements make 
its proper front (as usually considered other connections) the 
cross Further, charging benefits frontage, and as- 
sessing, could apply only cities and towns where the density pop- 
ulation and the small size lots make this reasonably certain mode 
arriving the true result; tothe country and farm lands 
would lead inequality and customary pro- 
vide that street railways shall pay for that part the improvement 
covered their and where such paving made the duty 
the street railway, its cost cannot included the assessment 
upon private 

21.—Principles Affecting the Validity the Levy.—The confirmation 
the the municipal judicial body having such 
authority the definite action which transforms the preliminary pro- 
cess into accomplished fact, detinite, conclusive and binding. Ifa 
supreme essential the preliminary procedure that notice 
those assessed must provided for some stage the pro- 
ceeding. The law must require notice them and give them the 
right toa hearing and opportunity heard. The 
Legislature may prescribe the kind notice and the mode which 
shall given, but cannot dispense with all course, 
these preliminary steps have their rules procedure, specified gener- 
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ally charter, that must faithfully and decision 
certificate the proper authorities that such has been done prima 
evidence compliance, but when not made final and conclusive 
statute,? may the lack such substantial com- 
pliance with the specified procedure makes the whole proceeding 
void. The power taxation, especially for local improvements, 
the highest attribute sovereignty. Such statutes must 
construed with the greatest But the absence 
fraud mistake the administrative acts and discretionary decisions 
this board are authoritative and final; and decision the 
levy that definitely brings the property owner into the legal relation, 
the city previously acting and contracting for the improvement, al- 
though private property pay for it. Such assessment not 
subject counterclaim Although the property owners 
are not parties they may defend against paying the assessment ifthere 
has not been substantial performance the contract; as, where only 
part the improvement has been made, abutting property owners 
cannot compelled pay, even when allowance made for the 
work not There may also successful defence there 
possible benefit the property; where the owner corner lot 
had applied the city council for the use water and had paid for 
the laid consequence along one front his property, was 
held not liable assessment for pipe afterward laid along the other 
front without his contractor violating his contract 
doing the paving imperfect manner, landowner (if the city 
authorities unreasonably refuse take action) may secure injunc- 
tion restraining the council from paying for such work, where the 
landowner liable assessment for the such 
landowner may maintain suit enjoin when the work being done 
under illegal may attack the assessment 
the other hand, defective work will not offer valid 
defense, when the assessment becomes due, against paying it; the 
proper city officials decide this question. taxpayer having failed 
avail himself his opportunity have such charge reviewed the 
regular course provided law, cannot now question the approval 
the work the superintendent, which had acquiesced 
Nor will alleged irregularities and failure comply with minor stat- 
utory requirements invalidate, unless facts are given showing such 
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sessed for the construction public sewer, had previously con- 
structed private sewer (sufficient for the needs his property and 
with the assent the city) relieve him from such assessment, even 
when municipal building had connected with the private sewer.! 
municipal corporation cannot exercise its powers beyond 
its own limits;? but when necessary extend sewer beyond 
such limits order obtain outlet, special assessment include 
this expense will 

22. Time Levying and Methods Collecting.—In most cities the as- 
sessment levied after the cost the improvement known, the city 
meanwhile advancing funds (if necessary) for the prosecution the 
work, and securing reimbursement upon the collection the assess- 
ment. Where there legal difficulty preventing it, this the 
better way, avoids complications which have troubled many cities, 
resulting their abandonment the system making the assess- 
ment upon the basis estimated cost. Such estimated assessment 
was generally found either too great too small, necessitating 
either the return excess the property owners reassessment 
supply the deficiency. While such anticipatory assessment, rebate 
reassessment has each been judicially upheld, the consequent diffi- 
culties, complications and hardships have caused its abandonment 
wherever possible. quite customary provide that the contrac- 
tor shall depend solely upon the proceeds the assessment for his 
compensation and this unless the city makes itself liable 
reason default negligence the proceedings.» Many 
cities, instead anticipating the collection the issue bonds 
otherwise, pay the contractor turning over him the special as- 
sessment bills. The contractor collects these bills, necessary en- 
forcing their payment, his own favor, the prescribed legal pro- 

23. Enforcement the Collection.—It customary make special 
assessment lien upon the property assessed, enforced sale 
other specified means necessary. assessments are not 
liens unless they are plainly made the charter, unless the city 
unmistakably authorized the Legislature declare them liens. 
But lands may sold for delinquent assessment where there plain 
authority Assessments are also frequently declared 
personal charge against the land-owner, and have been often 
enforced Yet difficult reconcile this proceeding 
with the principle benefits underlying the whole system special 
assessments; and there are decisions sustaining this 
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Whatever mode enforcing the collection specified, 
faithfully followed, even the exclusion others yet, where there 
authority assess, some adequate remedy cannot denied. 
Where the mode collection not specified, the assessment may 
enforced due course judicial proceedings, but not distress 
and sale the property unless that permitted express grant 
necessarily implied absolutely essential the declared purposes.1 
money paid for assessment, void the face the record 
for want jurisdiction, may recovered action law; but 
for assessment otherwise illegal cannot recovered until the 
assessment set aside judgment court, and such decree one 
case will not vacate other assessments for the same improvement, but 
judgment must secured for 

24. Classes Property Exempt.—Federal, state municipal prop- 
erty not subject special assessment without definite authority 
assess. For example, school property has been held not liable 
assessment for street but the city may held for 
the nor public square subject special assessment 
without plain statute nor, without such provision, are 
streets crossing the improved street subject assessment abutting 
Such charges upon the property religious societies 
(where they are exempted the state from taxation) have usually 
been held the reasoning being that special assessments are not 
taxes within the meaning such exemption laws; though one 
the contrary rule was but the state has since (1891) 
reversed its decision.» Further, provision the charter 
corporation exempting its property ‘‘from all taxation state 
local laws for any purpose whatsoever,” does not exempt from 
local having quasi-public character, 
involve the question with more uncertainty. one case, where the 
federal government had important interests and definite connection 
with the railroad, was decided there was power 
another, where the direct benefits the railroad (from paving) were 
uncertain, was held that the roadbed was not subject the special 
Yet the better principle and the weight judicial 
opinion holds that such property liable for its proportion the cost 
public improvement, its quasi-public character securing for 
The fact that the property affected homestead does 
not exempt from 
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25. Reassessments Valid.—The power impose special assessments 
continuing one, unless otherwise specified. not exhausted, 
relation any certain piece property, when one assessment has 
been made upon it. where sewer proved nuisance 
first made, necessitating its continuation river, this situation was 
held justify second assessment upon the same There 
may also reassessment upon the same property the first has 
proved insufficient, even when there final decree the court for- 
bidding the collection the original void assess- 
ment does not preclude subsequent valid But where there 
was provision the state constitution providing that law retro- 
spective its operation should passed, act the legislature 
authorizing reassessment was held void under this 

26. Reassessment for the subject reassessment 
for the renewal public improvement considered, there found 
less unanimity the decisions. The prevailing opinion remains 
favorable assess property again pay for renewal, either with- 
out restriction, under restrictions, such that the 
New York City charter 1873, providing that repaving can assessed 
only when the improvement has been petitioned for majority 
the property The only state definitely holding views 
adverse such reassessment Pennsylvania, whose policy had its 
inception about the year 1870. Inthe judicial opinion then delivered 
the question raised was the legality assessing the cost repaving 
Broad Street, Philadelphia, with Nicholson pavement when the ex- 
pense paving with cobble-stone had been previously assessed 
upon the same property. The decision was opposed the legality 
the proceeding, the ground that opened and 
paved, thus assimilated with the rest the city and made part it, 
all the particular and especial benefits the locality derived from 
such improvements have been received and The prin- 
ciple thus established has been frequently reaffirmed the Pennsyl- 
vania courts, and this remains the policy the state, even the 
extent not permitting the assessment cost paving with asphalt 
when the same street had been previously macadamized expense 
the property now levied The latest decision holds the 
principle applicable reassessment for sewer construction well. 
The following are extracts from this recent decree: sewer once 
constructed gives the property owner every benefit and advantage 
that sewer gives him over the general public. The benefits there- 
after derived, either from repairing reconstructing the same, are 
are only such enjoys common with the public. 
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There can (therefore) doubt that after public sewer once 
constructed, must maintained and repaired the expense the 
public. The question are discussing, applicable paved 
streets, has been thoroughly settled our Supreme Court, who have 
repeatedly held that the payment the costs the original paving 
out the city funds was immaterial, and did not change the principle 
that street once paved could not repaved the expense the 
abutting property 

27. Repairs Paid for City; Maintenance Clauses.—Concerning the 
maintenance and repair public improvements, decisions seem unan- 
imously uphold such work the expense the municipality. 
When improvement once made, the city must keep repair. 
the municipality—for the general good—as cleaning, watching and 
lighting. would lead monstrous inequality should such general 
expenses provided for local Such being the 
rule, there arises the important question the validity maintenance 
clauses contracts for public improvements; and the query thus 
raised whether such provision throws the cost repairs upon the 
property paying the assessment, contrary the established rules. 
The decision this question uncertain, some opinions being favor- 
able and some adverse. Kentucky (1896) was held that, under 
the authority assess the cost paving, provision for maintenance 
for five years the contractor’s expense cannot stand, because such 
provision increases the burden the property holders adding the 
cost repairs, for which the city itself but the assessments 
may enforced the extent the actual cost the improvement, 
maintenance provision California (1893) decided 
contract requirement that the pavement should kept repair 
his expense, for five years, vitiates the assessment even the con- 
tractor can testify that this requirement did not enhance his bid. 
was suggested that this requirement was intended guaranty that 
but lot owner cannot made pay for such 
New York, 1890, also decided similar case but, 
1892, its decision was that where the contract provided that the work 
should done such substantial manner that repairs should 
required for five years,” and case repairs became necessary the 
contractor should make them without further charge, this provision 
considered mere guarantee the quality the work” and 
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yet later case majority holds maintenance clause valid 
really being ‘‘but agreement construct the first instance 
pavement good for five Illinois late (1896) 
strongly approves the same position, upholding five-year mainte- 
nance considering merely warranty guaranty the fitness 
the material for the use 

28. Limitation Fixed Percentage the Tax Valuation Property; 
Default Payments.—Frequently there legal provision that 
special assessment cannot, any given case, exceed certain percent- 
age the tax valuation the property. the absence such re- 
quirement, its validity not affected the fact that the assessment 
greater than the tax valuation the When there occurs 
Where the law provides that the assessment lot shall not exceed 
one-half its tax valuation, was held that the lot was liable this 
maximum limit for each assessed work, although had been assessed 
for other work previously the same Probably the failure 
times collect, many cities, considerable proportion local 
assessments (which were depended upon satisfy city bonds issued 
for the improvements) furnishes the best reason for restriction the 
amount that can levied. The cities New York and Brooklyn are 
pertinent examples. the former, under the rule the Tweed 
ring,” extravagant and unnecessary improvements were made, ap- 
parently for the purpose personal gain political favorites con- 
tracting. Assessments beyond all reasonableness and justice were 
levied upon property, until, under the excessive burden, default 
the payment assessments due amounted (according Rosewater): 
nearly 500 000 1880. The same reference gives the deficit 
Brooklyn, for the same date, over 500 000, which the city comp- 
troller states resulted from and unnecessary local im- 
provements forced upon the owners time when labor and material 
brought the highest prices; when contractorsand many city 
officials became rich, while property owners and the city became 
Among other municipalities wrestling with similar defaults, the con- 
dition the cities mentioned Section furnishes examples the 
same difficulty even more serious its results. 


29. Import and Governing Principles.—This subject, vital invest- 
ors, more than passing interest the engineer, frequently the 
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successful prosecution public works with which connected de- 
pends directly upon the validity bonds issued for their construc- 
tion. subject can here considered only most general 
way because its entirety extends over broad field and its 
details through such extensive ramifications and intricacies gen- 
eral law and special enactment that would very inappropri- 
ate this paper. Considering the governing principles, may 
said the first place, that the constitutional limitations given 
Section (except the fourth and eighth) apply here with 
equal force; fact, the fifth and sixth restrictions are especially 
applicable this question, safeguarding private rights where 
possibly selfish interest might otherwise inflict injustice. For 
example, the constitutional clause providing that ‘‘law im- 
pairing the obligation shall passed disables city 
from retaining out the interest municipal bonds, becomes 
due, tax levied the city such And the further pro- 
vision against abridging the privileges and immunities 
was held debar discriminating tax against non-residents 
state.2 Concerning the issue such bonds, the essential elements 
already governing valid procedure inaugurating public 
improvements hold also, general, for the legal issue improvement 
bonds. The authority issue them must expressly granted, 
necessarily implied, absolutely essential the purposes the 
municipality declared the Legislature; and the procedure speci- 
fied and the restrictions imposed must faithfully observed. 

80. Validation Recitals and municipality has 
power validate, but the Legislature may legalize, municipal bonds 
(that were invalid when issued) its even recogni- 
tion made recital the bonds, declaring that 
conditions precedent have been complied with, hold the 
when made officers authorized and when the holder 
the bonds (purchased him for valuable consideration before 
due) has notice irregularity either from its appearing the 
face the from some public record with notice which 
even when irregularities exist; but issue, illegal 
because such irregularities, may ratified the municipality 
receives and keeps the proceeds the submits 
taxation pay the thus holding the city the debt. 
Generally, however, where irregularities occur, the municipality can 
make successful defence against payment, the holders bonds 


482. 792 S., 484. 
212 Wall. (U.S.), 418. 8110 U.S., 162. 
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are charged with knowledge the statutes and other public records 
under which the bonds are and the powers the officers 
issuing them.? Furthermore, bonds that are absolutely void (be- 
cause violating the constitution statute, for entire absence 
power issue) have validity even the hands those purchasing 
good for example, bonds issued excess the statutory 
limit are absolutely void and cannot recovered 

31. The foregoing legal discussion has been written with the pur- 
pose stating and illustrating governing legal principles, the appre- 
hension which essential general discussion special assess- 
ments. This Appendix is, sense, exhaustive treatise extending 
details and peculiarities the different state laws and policies. 
any case, then, where specific legal questions arise there should 
secured the opinion legal counsel, and investigation this 
more necessary than the difficult and intricate considerations in- 
volved the determination the validity improvement bonds. 
Although legal questions are for lawyers, the legal principles govern- 
ing special assessment laws and procedure affect vitally the 
whole consideration that the interest and value this discussion 
the civil engineer would much curtailed without their incorpora- 
tion. Nor, without them, would this paper have the completeness that 
monograph special assessments should have, and which here 
especially desirable the subject seems have received, heretofore, 
but scant attention outside legal books and none all engineer- 
ing literature, considering the subject broadly theory and practice. 
While confining the legal part the discussion governing principles, 
has been the endeavor make adequate and compactly com- 
plete practicable. this end many standard legal works have 
been consulted, the most important which are Dillon’s Municipal 
Corporations,” ‘‘Cooley Taxation,” and Beach Public Cor- 
porations.” These, with the almost endless state and federal Supreme 
Court reports, furnish the authorities whose profound research the 
author offers acknowledgment substantial aid. 


EXHIBIT. 


The following transcript from the Charter the City Mil- 
waukee, 1895. was originally framed 1874, but modified 
whatever amendments have been passed since. thus has been 
proved the experience more than score years and per- 
fected has been found desirable. The author has labored (in the 
Practice Fifty and Procedure their Levy 
88. 4102 278. 
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and especially), under the necessity giving methods 
and principles the most general form; and believed that 
will add definiteness and interest include pertinent paragraphs 
giving exactly the details procedure typical case. The pro- 
visions the charter this Wisconsin city are thoroughly illustra- 
tive the practical rules under which its owa particular methods 
are applied; and only those portions that are important and directly 
pertinent have been incorporated. 


VII.—Crry AND SPECIAL ASSESSMENTS. 


Section provides for the general control the board public 
works. 


The grading, graveling and planking, mavadamizing 
paving the center any street alley, and the grading, gravel- 
ing, macadamizing, planking, paving, sodding and curbing any 
sidewalk, and the paving any gutter, shall chargeable and 
payable the lots fronting abutting upon such street, alley 
gutter, fronting, abutting adjacent such sidewalk, the 
amount which such grading, graveling, macadamizing, planking, 
paving, sodding and curbing shall adjudged said board 
benefit such lots. The expense all such improvements work 
across streets their intersection with streets and alleys, excepting 
sidewalks, and the expense all such improvements work across 
public grounds, and the middle streets and alleys adjacent 
grounds, and the construction all cross-walks, shall paid 
out the fund the ward which such improvements are made 
such works are done. After street, alley gutter has been con- 
structed the grade established the common council, and graveled, 
planked, paved macadamized compliance with the order the 
proper city authorities, the expense maintaining, renewing, repav- 
ing, keeping repair and cleaning such street, alley gutter, and 
the pavement other surface thereof, and any other subsequent 
improvement such street, alley gutter, shall paid out the 
fund the ward which such work done such improvement 
made; provided, however, that when street alley which has been 
graveled, planked macadamized ordered paved, the ex- 
pense such paving shall chargeable and payable the lots 
fronting abutting upon such street alley the amount which 
such paving shall adjudged said board benefit such lots 
hereinbefore provided for the improvement street alley; and 
further provided, that when any change the grade any street 
alley shall ordered, the expense cutting filling incurred 
such change grade shall chargeable and paid the lots front- 
ing abutting the street alley which the grade shall 
changed; and provided further, that the provisions this section 
relation the maintaining, renewing, repaving, keeping repair 
and cleaning streets, alleys and gutters shall not apply the lay- 
ing, relaying, cleaning, sodding, curbing, repairing grading 


Sections and concern assessments for canals, docks and 
dredging. 
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Section Whenever the board public works shall deem 
necessary grade otherwise improve any street, alley, sidewalk 
public ground, erect and construct bridge viaduct over any 
ravine said city Milwaukee, dredge dock any the rivers 
the public canals after their first construction, abate any 
nuisance caused stagnant water said city, shall cause 
made estimate the cost such work, and shall put the same 
file its office, and such estimate shall open the inspection 
any party interested. Thereupon the said board public works shall 
make the common council such recommendation relation the 
proposed work may deem proper; and upon the same being 
adopted the common council, whole part, the said board 
may order much the work done shall have been adopted, 
provided that change any previously established grade, and 
such work, chargeable lots and parcels land fronting abut- 
ting the same, except the grading, graveling and paving streets, 
the paving gutters and making sidewalks, and except repairs, 
and docking and dredging, shall ordered resolution, ordinance 
otherwise, unless petition therefor shall first presented the 
common council, signed residents said city owning majority 
the feet front all the lots fronting upon such proposed im- 
provements, owned residents such city, and for that purpose 
every person the actual possession any lot parcel land front- 
ing upon such improvements, under contract force for the purchase 
thereof from the owner, shall held freeholder within the 
meaning this act, and the owner such real estate for the 
purpose petitioning the owner thereof. Each person signing 
such petition resident the owner property, shall required 
write after his signature thereto brief description the property 
owned him, and the place his residence said city, and 
annex thereto affidavit that such resident and owner, and there- 
upon shall taken such resident and owner, and such peti- 
tion shall valid and have the same effect such person were 
the owner such property, and resident the city ward, 
his affidavit, although, fact, should thereafter appear that 
was not such owner resident. The common council may order the 
grading, graveling and paving streets and alleys, the paving gut- 
ters and the making sidewalks, without such petition, provided, 
however, that the absence such petition, the resolution the 
common council ordering the work shall have been referred the 
council special committee five members, one whom shall 
resident the ward any ward which the grading, graveling 
paving streets, alleys gutters, the making sidewalks, 
mentioned the resolution, proposed done, and shall have 
been reported such committee the common council with their 
recommendation that adopted, before vote shall taken upon 
its adoption, and provided such resolution shall declare why 
necessary for the public interest proceed without such petition, and 
shall also, upon its passage, supported the votes three-fourths 
all the aldermen elected, and majority the aldermen the 
ward each ward which such grading, graveling paving, 
making sidewalks done; and provided, further, that such 
resolution ordering the grading, graveling paving street 
streets alley, the paving gutters the making sidewalks with- 
out petition therefor shall voted upon passed any meeting 
the common council held within four weeks from the time its 
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presentation the council, and the vote its passage shall taken 
yeas and nays, and duly entered the journal proceedings. 
Provided, further, that whenever the public works shall deem 
necessary pave otherwise improve any street, alley gutter, 
any part any street, alley gutter, after the same has been once 
constructed the grade established the common council, and 
graveled, planked, paved macadamized, the expense maintaining, 
renewing, repairing repaving whereof shall lawful and proper 
charge against the funds the ward which such street, alley 
gutter situated, and majority the residents the said city 
Milwaukee owning majority the feet front all the lots front- 
ing such proposed improvement, owned residents such city, 
shall file petition with the said board for any pavement other 
improvement deemed said board cost more than the estimate 
made the board, the cost improving said street, alley 
gutter, said cost determined said board, shall the duty 
said board and the common council grant the request suc 
petition, and proceed repave, otherwise improve, said street, 
alley gutter, any part thereof, named said petition, according 
the prayer the petition, the same manner said and 
council are now required maintain, renew, repair repave any such 
street, alley gutter; provided, however, that all cost and expense 
such repavement, other improvement, case such petition, 
excess the estimated cost the work, made and filed the office 
the board public works, for the improvement said street, alley 
gutter, part thereof, shall chargeable to, and made payable 
by, the lots fronting abutting upon such street, alley gutter, 
part thereof, such excess apportioned such board said lots 
respectively, proportion the benefits adjudged said board 
have been conferred said other improvement, the 
same manner that the original improvement streets, alleys and gut- 
ters are now lawfully chargeable to, and made payable such lots; 
provided, further, that the petition for such repavement, other im- 
provement, required this act, condition increased cost, shall, 
form, qualification petitioners and otherwise, the 
requirements case petitions for other work chargeable lots, 
and requiring petition therefor, provided said Section 20, 
Chapter 324, Laws 1882, which section this act part amend- 
atory.” 

Before ordering any work done the owners 
lots lands fronting the same, said board shall view the premises, 
and consider the amount proposed made chargeable against said 
several lots pieces land, and the benefits which, their opinion, 
will actually accrue the owner the same consequence such 
improvement, and shall assess against the several lots pieces lands, 
parts lots pieces lands, which they may deem benefited 
the proposed improvement, the amount such benefit which those 
lots pieces land will severally, the opinion said board, de- 
rive from such improvement when completed the manner contem- 
plated the estimate the cost such work, made provided 
section six this chapter, taking into consideration each case any 
injury which, the opinion the board, may result each lot 
piece land from such improvement; and case the benefits, their 
opinion, amount less than the cost the improvement, the balance 
shall paid out the ward fund the ward wards which such 
improvement made; and said board shall endorse their decision and 
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assessment every case the estimate the cost such improve- 
ment filed their office.” 


Section provides for damages resulting from the change 
established grade. 


both, shall made, the preceding sections this chapter pro- 
vided, the said board shall give notice all parties interested, 
advertisement for not less than four days the official papers the 
said city, that such assessment has been made and ready for inspec- 
tion its office, and that the same will open for review and correc- 
tion the said board, its office, for not less than four days after 
the first publication such notice during certain hours, not less than 
two hours each lay day, and that all persons interested will 
heard said board objection such assessment, and generally, 
the matter such review and correction. shall sufficient 
state such notice, brief, what such assessment has been made for, 
and what locality, and further notice publication such 
assessment shall necessary. During the time mentioned such 
notice, the said board shall hear objections and evidence, and they 
shall have power review, modify and correct such assessment, 
such manner they shall deem just, any time during such review, 
and for three days thereafter and thereupon said board shall endorse 
such corrected and completed assessment upon annex the same 
the estimate the cost such improvement, made and filled its 
office, provided section this chapter, and shall file dupli- 
cate such estimate and assessment the office the city clerk, 
who shall lay the same before the common council its next meeting 
and, thereupon, the common council may confirm correct said as- 
sessments, any them, may refer the same back the board 
public works for revision and correction and the said common coun- 
cil, and the said board public works, shall respectively have the 
like powers, and perform the like duties, relation such assess- 
ment, and any subsequent assessment made pursuant such reference 


the common council, are prescribed and conferred relation 
the first 


Section 10. Thereupon, soon the common council shall have 
confirmed such assessments benefits and damages, the said board 
shall enter into contract for the doing the same, hereinbefore 
provided. Such contract shall require the contractor receive certi- 
ficates upon against the several lots, parts lots, parcels 
land, which may assessed with benefits account the same, 
apply payment the contract price, now provided law pro- 
vided that any case where the contract price the work the 
center the street alley, done opposite any lot parcel 
ground, shall exceed the benefits assessed such lot, the excess shall 
paid out the ward fund the ward which such lot, part 
lot parcel land shall situated.” 


11. The owner any lot, tract land, tenement, 
who feels himself aggrieved such assessment, confirmed the 
common council, the amount benefits thereby adjudged 
accrue him reason any improvements charged against his lot 
parcel land, the amount damages, costs and charges, arising 
such owner from alteration grade, may, within twenty days 
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after such confirmation the common council, appeal therefrom 
the circuit court Milwaukee county. Such appeal shall 
not affect the rights the contractor, the proceedings reference 
his contract, ‘but the certificate against the lot parcel land 
question shall given appeal had been and case 
the appellant shall succeed, the difference between the amount charged 
the certificate and the amount the benefit finally adjudged shall 
paid the city out the proper ward the appellant, but 
not until shall have done the work question, have paid the 
certificate issued for doing the same.’ 


12. The appeal given the last preceding section, 
from the the board public works, the 
common council, the said court, shall the only remedy 
for the recovery any damages, costs and charges arising from any 
alteration grade the said city, sustained reason any pro- 
ceedings acts the said city its officers, the matter which 
such assessment damages benefits relates and action law 
shall maintained for such damages injuries, whether arising from 


Sections 13, 14, 15, 16, 17, 18, 19, and concern minor details 
certificates for work done, cleaning, repair, nuisances, etc. 


Section 22. Whenever petition shall presented the com- 
mon council, signed majority the owners lots parcels 
land, fronting abutting any street, part street, actually 
residing such lots parcels land, and approved majority 
the aldermen the ward wards which such street part 
such street shall located, requesting such part such street 
sprinkled, the common council shall order the board public 
works advertise for sealed proposals for sprinkling such street 
part such street. Such advertisement shall published for 
least six days the official city papers, and shall state the street 
part the street sprinkled, and for what length time. All 
contracts shall awarded said board the lowest bidder com- 
pliance with the provisions section chapter this act, 
and shall expressly subject the powers given said board 
said chapter.” 


Section 23. The board public works shall assess against the 
several lots, parts lots parcels land, fronting abutting 
such street, part such street, the cost sprinkling such street, 
part such street, front such lots, parts lots, parcels 
land. The cost sprinkling such street, part such street, its 
intersection with streets and alleys, and across public grounds, and 
the middle such street, adjacent public grounds, shall paid 
out the fund the ward which such work done.” 


Section 24. After the completion and performance any con- 
tract for sprinkling entered into the board public works for 
work chargeable lots lands fronting streets alleys upon 
which such work has been done, the cost such work shall the 
first place paid out the ward fund the proper ward. 

shall the duty the said board keep strict account 
the cost such work done front such lot parcel land, and 
report the city comptroller the completion each such contract, 
stating and certifying the description the lots 
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parcels land, front which work chargeable thereto under such 
contract has been done, and the amount chargeable each such 
piece property, and the said comptroller shall, the time mak- 
ing his annual report the common council the lots parcels 
land subject special tax, assessment, include therein the said 
lots parcels land reported him said board public 
works, with the amount chargeable thereto for sprinkling, done under 
such contracts, during the preceding year; and such amounts shall 
levied the lots parcels land, respectively, which they 
are chargeable, like manner other special taxes are levied 
said city, and when collected the same shall credited the ward 
fund which such property situated.” 


The remaining sections the chapter contain, among other things, 
provisions permitting lot owners (who agree waive irregularities 
that may occur the assessment) apply the board public 
works for permission pay such assessment annual installments 
(extending over period from five ten years) instead once, 
which case street improvement are issued against the lots 
petitioning, which the contractor binds himself accept payment 
for his work, and which are first liens. These installments are entered 
upon the tax roll instead the total amount otherwise 
done, but the landowner has still the privilege paying any time 


the total amount still due, with accrued interest. Another provision 
follows: 


special assessment certificate thereof tax sale certificate 
based thereon shall held invalid for the reason that any con- 
tract which has been heretofore may hereafter let contains 
the part the contractor guarantee any provision keep the 
work done under such contract good order repair for limited 
number years, when such guaranty provision was inserted 
therein for the purpose insuring the proper performance such 
work the first instance. All such provisions contracts for doing 
public work, inserted for the purpose aforesaid, are hereby legalized, 
and all such provisions shall deemed prima facie have been in- 
serted for that purpose, unless the time during which the contractor 
required keep the work good order repair shall exceed five 


VIII. 


Sections and provide for sewerage districts, plans and 
diagrams, and publication notice and hearing objections. 


The said board may reconsider and modify said plan, 
and the expiration ten days after the time such notice shall have 
been given said resident freeholders the district, shall report 
such plan the common council for its approval.” 

The common council shall take such plan into con- 
sideration, and, within thirty days after receiving the same, shall 
return the board approved; or, objected to, with statement 
writing such objections, any alteration improvements 
thereof which they may deem 

The said board may, return such plan the 
common council, modify change the same accordance with the 
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suggestions the common council, may prepare different plan, 
which shall again submitted the common council, and may 
generally modify and change their action the premises, until 
plan shall mutually agreed upon the board and common coun- 
cil; provided that plan shall take effect until approved the 
common council, and plan thus approved shall deviated from 
except consent the common council; and provided further, that 
sewers may ordered and constructed any district without the 
plans such district being completed their whole extent and all 
their details.” 


Sections and require the board public works report an- 
nually the sewers necessary, etc., and cover the details letting the 
contract. 


Such contracts shall require the contractor receive 
payment for much the work has been assessed against the 
lots opposite the front which any sewer shall extend certificates 
against such lots respectively; and the residue such contract shall 
paid out the proceeds the general sewerage tax, levied 
the real estate and personal property within the sewerage district 
the common council, the the board pub- 


10. After any contract for work under this act, paid 
for whole part special assessments, shall have been entered 
into, the board public works shall make, cause made, 
assessment against all lots, parts lots and parcels land, fronting 
abutting the work contracted done, each side the 
same for its whole length, and which have not before been assessed 
for sewerage purposes, the rate eighty cents per lineal foot the 
whole frontage each lot, part lot lots, parcel land, front- 
ing abutting either side such sewer, except corner lots, which 
shall assessed therefor follows: Corner lots, not subdivided 
ownership and subdivisions corner lots, constituting the actual 
corner corner lots subdivided ownership, shall entitled 
deduction, making such assessment, one-third from the aggregate 
the street lines such corner lots, corner subdivisions thereof, 
all the streets front thereof; such deduction made the 
assessment the longest street line such corner lots, corner sub- 
divisions thereof, case equal street lines thereof, the assess- 
ment for the second sewer which they are liable; provided, however, 
that when the actual cost any sewer shall less than one dollar 
and sixty cents per lineal foot, then, and that case, the assessment 
shall for the actual cost such sewer per lineal foot, one-half 
thereof chargeable against the property fronting abutting 
thereon, each side thereof. Whenever any lot which, originally 
planted, fronts abuts any sewer, subdivided, and the sub- 
divisions thereof are owned different persons, subdivision 
such lot, not fronting abutting such sewer, and not owned 
the same persons who owns the subdivision fronting abutting 
such sewer, shall assessed for the cost such 


Section concerns further details subdivisions. 


12. The cost all sewers street and alley crossings, 
and all sewers, excess one dollar and sixty cents per lineal 
foot, chargeable lots and lands, provided for section ten 
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this chapter, all catch basins for receiving the water from the 
gutters, and the overflow pipes connecting them with the sewers, 
all temporary catch basins, and the repairing and cleaning 
sewers, and all expenditures for temporary work necessary carry 
out the system sewerage herein provided, and all costs for con- 
structing sewers, not provided for special assessment, shall paid 
out the fund the proper sewerage district; and all cleaning and 
repairing sewers and catch basins, and all temporary work neces- 
sary done above stated, shall done the authority the 
board public works, may 


Section 13. The board public works shall report the com- 
mon council, before the 15th day December each year, 
accurately may be, the amount money required for sewerage 
purposes for the ensuing year, each district, addition the 
special assessments made; and the common council are hereby author- 
ized direct the levy and collection tax for sewerage purposes 
each district, for such amount may necessary, not, however, 
exceed any one year the sum one and one-half mills the 
dollar, all the property, real and personal, subject taxation 
within any such sewerage district, which tax, levied, shall, when col- 
lected, paid into the city treasury, and placed the fund 
the sewerage district which the same has been collected; and the 
city comptroller hereby directed and required keep separate 
and distinct account with each sewerage district. levied 
under the provisions this section may added the tax roll 
the general city tax assessed against such property.” 


The remaining sections the chapter concern minor details. 


CHAPTER X.—WATER-WORKS. 


Sections and concern the control the water-works 
the board public works general matters. 


There hereby created for the said city separate 
fund, called the water fund. There shall belong such fund 
all bonds and proceeds thereof, authorized law issued for the 
construction the said water-works, all proceeds all taxes levied 
for the construction the said water-works, all water rates assessed 
and collected for water proceeding from such water-works, and all 
other proceeds, revenue and income said water-works, and all other 
moneys and property any way derived the said city aid the 
said water-works, appropriated the said common council toward 
the same; and the said fund hereby exclusively devoted and ap- 
propriated the construction and maintenance the said water- 
works, and the payment said water bonds, until the said works 
shall wholly completed and the said bonds wholly paid. Said 
water fund shall kept the city treasury the custody the city 
treasurer, and shall disbursed him vouchers drawn for the 
same the manner provided this act; and said city treasurer and 
the sureties his official bond shall liable for the safe keeping 
and disbursement thereof. shall the duty the treasurer 
said board water commissioners submit his account the water 
funds his hands the first day January, 1875, such time 
the water-works shall surrendered, provided section one 
this chapter, and settle and adjust such accounts with the city 
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comptroller, and pay over any balance remaining his hands 
that day the city treasurer, the credit the water fund.” 


Sections 10, 11, 12, and provide for rules and regulations, 
reports, protective ordinances, and making the water rates collectable 
the same manner other taxes real estate are collected.” 


15. The board public works for the city Milwau- 
kee, before laying water pipe along street, alley, other line said 
city, shall assess against the several lots, parts lots parcels 
land which may front abut the proposed line water pipe, 
which may contiguous and used connection with any lot 
parcel land fronting and abutting, the amounts which the said 
several lots, parts lots parcels land may, the judgment 
the said board, specially benefited reason laying such water 
pipe, not exceed, however, the amount prescribed the next sec- 
tion; provided, that lot, parcel land part thereof, shall 
subjected the payment more than one assessment for water pipe 
laid the same street alley.” 


Section 16. regular lot (not corner) which may front abut 
the line water pipe, shall assessed amount equal one-half 
the cost, estimated the said board public works, furnish- 
ing and laying regular minor water pipe approved materials and 
manufacture, with the required openings for connections with private 
service water pipe along the front such lot, such minor pipe 
not less than four nor more than six inches diameter, the said 
board may determine. Every irregular lot, part lot, other parcel 
land fronting abutting such line water pipe, and likewise 
any parcel land, lot, which shall contiguous any parcel 
land, lot, part lot fronting abutting, and which the 
judgment the said board may most advantageously used 
connection therewith, shall assessed for such water pipe, the amount 
which, the judgment said board, shall nearly may 
just proportion the amount assessed for regular lots compared 
with the special benefits derived each from the laying the said 
water pipe.” 


Sections and concern corner lot rebates, apportionment 
subdivided lots, and the levy and collection other special assess- 
ments are levied and collected said city.” 


19. The said board public works shall file reports 
such assessments with the comptroller, who shall record the same 
book kept for that purpose, and give notice thereof the par- 
ties interested, publishing the same for three successive days 
the official papers. Any person feeling himself aggrieved the re- 
port said board, may, within twenty days after the completion 
the publication notice the comptroller, appeal from such report 
the circuit court Milwaukee County. Such appeal shall en- 
tered and conducted like manner, and like security for costs shall 
required provided law cases appeal from the decision 
the common council said city said court, the returns assess- 
ments benefits for street improvements. the making and signing 
all reports returns, under this chapter, the said board 
public works the comptroller any other officer said city, the 


official signatures the president and secretary said board shall 
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Section 20. The said board public works shall, from time 
time, make reports the comptroller all work done, for which 
assessments shall have been made, hereinbefore provided, and the 
comptroller shall file such reports, and enter the same his book 
records assessments; and all assessments for work reported 
have been done, the comptroller shall, possible, make certified re- 
turns the city clerk, time have the same included the tax 
levy for the current year; and the same shall entered the tax roll 
separate column, under the head water pipe 
and the same shall collected, and the payment thereof shall en- 
forced sale, deed, and other proceedings, like manner now 
provided law case assessments for street improvements. 
certificates shall issued the comptroller for such assessments, 
but all such assessments and the proceeds thereof, when collected, 
shall belong the fund for the construction water-works, and shall 
credited said fund the books the comptroller and treasurer 
said city.” 


The remaining sections provide details administration, etc. 
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Society not responsible, body, for the facts and opinions advanced 
any its publications. 


PRESSURES RESULTING FROM CHANGES 
VELOCITY WATER PIPES. 


PRESENTED OcTOBER 1897. 


The pressures that may generated pipe lines the sudden 
closing valves the sudden starting pumps have long occupied 
the attention hydraulic engineers, and some attempts have been 
made, both experimentally and analytically, toward better under- 
standing the subject. 

Edmund Weston, Am. Soc. E., presented this Society, 
1884, account some experiments made upon water pipes 
Providence, I., with the view ascertaining the maximum press- 
ure incident the sudden stoppage water pipe.* The pipes 
were short and small diameter. The pressures were recorded 
style which drew straight mark upon stationary paper, and the dia- 
gram took account the oscillations which succeeded the main 


shock incident the stoppage the current. The valve which 
See Transactions, Vol. xiv, 238. 
papers are issued before the date set for presentation and discussion. 


Correspondence invited from those who cannot present the meeting, and may 


sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 
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caused the stoppage occupied appreciable time closing. The 
results, though praiseworthy attempt the elucidation 
important subject, are limited practical value. 

somewhat higher degree value can accorded the work 
Professor Carpenter, Sibley College, Cornell.* this case 
the style recorded the pressures paper moving isochronously, and 
represented the oscillations succeeding the main shock. The pipes 
used were small diameter and only little over ft. length, 
being, according what follows, much too short fully develop the 
pulsation incident closing the valve, especially when the closing 
far from being instantaneous. Professor Carpenter adds some theo- 
retical discussion, which displays comprehension the elements 
the question. 

Professor Church has published paper} aiming treat the 
whole question rigorously exact manner, determining the pressure 
and velocity the pipe for different positions the valve while 
closing. The results are complex and intricate. The writer makes 


practical application them, and regrets his inability pursue 
the subject further. 

Recently this subject has been brought into renewed prominence 
connection with the regulation water-wheels drawing through 
long penstocks, and from the further fact that the requirements 
electric transmission call for greatly increased exactness the regula- 
tion wheels. Feeling that anything tending better understand- 
ing the subject would aeceptable under present conditions the 
author emboldened offer the following views: 

Assume long pipe filled with water (Fig. 1). Imagine 
piston start forward. When has moved the distance has set 


Let radius pipe feet. 
Let weight cubic foot water pounds. 


Published the Transactions the Am. Soc. E., Vol. xv. 
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Let modulus elasticity water 000 atmospheres, say 
294 000 Ibs. per square inch. 

Let modulus elasticity metal pipe, pounds per 
square inch. 

Let thickness pipe metal, inches. 

Let time occupied the piston moving the distance 
seconds. 

Let force exerted upon the water the piston, pounds per 
square inch. 

When the piston has moved distance although has only moved 
the center gravity the mass distance }/, has done work 
compressing the water and distending the pipe equivalent moving 


the mass distance and imparting velocity This will 
appear reflecting that, the compression and distension could 
released without any further obstruction movement, the mass 


water would have the motion stated. 
The increase the radius the pipe from the pressure 


9 
Traverse piston due compression water (2) 


The force acting impart motion 144 pounds. 

Gravity acting freely would impart this mass velocity 
feet per second the time Therefore there results the proportion 


whence 


Cc 
4 
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and the velocity pulsation pipe 

there results 272 ft. per second. 

the distension the pipe neglected assuming infinite 
value for (5) may put the form. 


The assumption that distention the pipe takes place 
equivalent making equal infinity. this assumption the 
above equation becomes 


the velocity sound water, which usually 
taken about 700 ft. per second. 

Instead the supposition piston suddenly starting forward, 
imagine water, moving with uniform velocity suddenly 
arrested the closing gate. Then the force the force acting 
against the gate and walls the pipe, excess the static pressure, 
and found thus: Let the length the pipe, and for sim- 


second after closing the gate, the length condensed into the 
length and the diminution volume compression repre- 


sented by and 
Taking ft., the other symbols before, then 272 
500 000 


294 000 


230 lbs. per square inch. 

will appear from (6) that fis theoretically independent the 
length the column water motion, the length the pipe. 
This, however, involves the assumption that the stoppage absolutely 
instantaneous. Under practical conditions, which the stoppage 
occupies appreciable time, the force developed not independent 
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the length. For the purpose experiment, form valve may 
adopted, causing instantaneous stoppage, though such valves are 
ordinarily avoided. Assuming such used, upon closure, 
the full pressure instantly developed upon the valve. The section 
which the water coming rest moves stream with the velocity 
indicated equation (5). The amplitude this movement only 
limited the length the pipe, above the valve, either the 
reservoir the larger pipe from which branches. 

Neglecting the elasticity the pipe, the time occupied its con- 


tents coming rest =t. The water has continued flow 
into the pipe with the undiminished velocity for seconds after the 
closure. The compression the water the pipe represented 
and the force exerted the interior pounds per square 


inch. 

The pressure the valve, however, not released when the entire 
contents have come rest. The water, now, through the entire 
length state compression far above the normal, and release 
and reversed motion takes place. This commences the origin 
the pipe and moves toward the valve with the velocity equation (5), 
The time therefore between the stoppage and the release pressure 
will normal static pressure the pipe more, then 
the pressure the valve will fall much below the normal the 
release rose the same the closure, except far the 
affected fluid friction, and series pulsations with 
the cyclic interval will run through the pipe till the movement dies 
out. 

the pipe branches from another larger diameter, then, when 
the pulsation closure reaches the larger pipe, will continue 
through the same with diminished intensity, the pressure being pro- 
portional the velocity. pulsation release will return through 
the smaller pipe, partially releasing the pressure the valve. The 
pulsation closure will reach the head the larger pipe, and pul- 
sation release will return through both pipes, ete. complex 
system pulsations will ensue, depending the relative lengths 
the pipes. Very different the case when the arrest motion occu- 
pies appreciable time. The closing may supposed take place 
great number small steps, each which may regarded 


| 

| 

| 

q 

q 


Papers.] FRIZELL PRESSURE AND VELOCITY PIPES. 419 


instantaneous. Each step occasions certain diminution velocity 
and accompanied increment pressure. Each increment 
runs the head the pipe, discharged and returns the same 
manner and with the same velocity before. marked increase 
pressure takes place the head the pipe during the closing. 
Every increment pressure originating the valve remains force 
there till the pulsation has run the head the pipe and back 
the valve. 

now possible perceive clearly the defects the experiments 
made Mr. Weston Providence, and Professor Carpenter 
Cornell. the former the valve was thought occupy 0.15 second 
closing, interval sufficient for the pulsation run 600 700 ft. 
The pulsation lasted long the closing, and its commencement had 
extended far beyond the limits the pipe before the valve was fully 
closed. course, the full pressure due the closure was not 
developed. obtain this pressure the pipe should long that 
the valve fully closed before the commencement the pulsation 
reaches the head the pipe and returns. The inquiry was further 
complicated using series pipes different diameters running 
from ins. ins., the longest being ft. 

Professor Carpenter’s experiments, first series, there was 2-in. 
pipe ft. long containing the valve, then ft. pipe, then 
150 ft. 3-in., then 375 ft. 6-in. the second series there was 
pipe ft. long leading from tank. The valve was thought 
occupy 0.023 second closing, interval long enough allow 
the pulsation run 100 ft. none these experiments could the 
full pressure due closing have been developed. some the ex- 
periments air chamber was added the complications incident 
different sizes and inadequate lengths pipes. all experimental 
inquiries, the phenomenon under investigation should produced 
free possible from the interference and superposition extraneous 
phenomena. 

The preceding results appear all that are necessary for the 
case total instantaneous arrest motion. The closeness with 
which the formula, with proper modifications, represents the velocity 
sound, may accepted guaranty that well grounded. 
fact, taking the velocity the pulsation, all cases, equal that 
sound, the resulting error would less than one-tenth 


| 
| 
| 
-Be 
wank, 


420 FRIZELL PRESSURE AND VELOCITY PIPES. 


steel pipe, and cast-iron pipes ordinary size the error would 
negligible for ordinary purposes. 

this case (total instantaneous arrest motion) guidance 
afforded these considerations: The flow into the pipe continues 
with unabated velocity from the instant stoppage till the arrival 
the pulsation the head the pipe. This determines the quantity 
water, above the normal, the pipe that instant, and its conse- 
quent condition pressure. For any given pipe error made 
taking the pressure consequent the arrest motion proportional 
the velocity. 

Save very small pipes short length, the case sudden and 
total arrest motion not within the range consideration. 
The ordinary case that gradual arrest motion. Even this 
case, the preceding results can give all the aid required for practical 
purposes. The general method this: Find the interval required 
for pulsation traverse the pipe. Then, the diminution velocity 
effected during twice this interval may regarded velocity in- 
stantaneously arrested, and the pressure deduced from this supposition 
will the pressure resulting from the diminution velocity. 

common question is: What the maximum pressure that 
could result from closing pipe, given time, uniform rate 
The velocity will diminish more rapidly the movement proceeds, 
the diminution being most rapid near the close. Suppose the interval 
expire the close the movement. Find the position the 
gate and consequent velocity the beginning that interval. Find 
the pressure that would result from the instantaneous arrest 
this velocity. pressure very near must have existed the com- 
mencement Correct the velocity accordingly, and 
recompute etc. methods results sufficiently correct for 
practical purposes can obtained. 

The most important bearing these principles, already indi- 
cated, the regulation water-wheels supplied long penstocks. 
instance the difficulties liable occur such applications, 
consider the power plant the Pioneer Electric Power Company 
Ogden, Utah.* 

The length the pipe line given 000 ft., length requiring 
more than seconds for pulsation traverse, and implying cyclic 
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interval more than seconds. The pipe designed for maxi- 
mum velocity ft. per second, the sudden arrest which would 
involve, according what precedes, pressure above the normal 
over 500 per square inch. The normal pressure the pipe the 


power house said 500 ft. head, about 217 lbs. per square. 


inch. 


this condition suppose sudden falling off one-fifth the 
demand for power. suddenly diminishing the draft water, and 
consequently the velocity the pipe, one-fifth, the pressure the 
pipe increased 100 nearly and for few seconds the 
power would increased rather than diminished closing the gates. 
Consider again the return pulsations, lowering the pressure much 
below the normal, and some idea obtained the difficulties attend- 
ing the maintenance uniform speed under such conditions. 
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will hereafter reproduced the Volumes Transactions. Any 
information which will amplify the records here printed, correct any errors, should 
forwarded the Secretary prior the final publication. 


ISAAC WILLIAMS SMITH, Am. Soe. E.* 


Diep Ist, 


notable figure was removed from among the engineers the 
Pacific Coast the death Isaac Williams Smith, which occurred 
Portland, Ore., January 1897. 

was born Fredericksburg, Va., 1826, the son Rev. George 
Smith and Ophelia Ann Williams, the latter granddaughter 
Captain Philip Slaughter, officer the Revolution. 

was educated the Fairfax Institute Claivens and the 
Virginia Military Institute Lexington, Va., graduating from the 
latter with high honors 1846, the age twenty. 

After graduation served for time assistant engineer under 
Captain Emory, A., the survey the northeast boundary. 
Later, receiving appointment second lieutenant Company 
United States Voltigeurs, served the detachment under Major 
Lally the war with Mexico during one campaign, and was then de- 
tailed for recruiting service and stationed Baltimore. 1849-50 
was assistant engineer and astronomer the survey the parallel 
between the Creek and Cherokee Indians under Lieutenants Sitgreaves 
and Woodruff, 1851 was assistant astronomer and first 
assistant the survey the parallel between Iowa and Minnesota, 
Andrew Talcott being chief engineer. 1852 was resident en- 
gineer the survey and construction the Orange and Alexandria 
Railroad under Chief Engineer Atkinson. was assistant 
engineer upon the Pacific Railroad surveys and explorations along the 
southern route under Lieutenants Williamson and Parke, the Corps 
north the newly formed territory Washington, and was engaged 
engineer and special agent for the construction lighthouses. 
the Straits Fuca and Shoalwater Bay, the Twelfth Lighthouse Dis- 
trict, under Major Hartman Bache, Corps Engineers, 
These guides for mariners were erected New Dungeness, Tatoosh 
Island and Smith’s Island, the Straits Fuca, and Toher Point, 
the coast southwestern Washington. This work was accom- 
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plished with considerable difficulty and peril, journeys and from 
the works being made either rowboats Indian canoes 
through waters that were very treacherous character, and often 
with only Indians for his crew. 

The uprising the Indians against the whites all over the northern 
country, commonly called the Yakima War, occurred during the years 
1855-56, and many settlers lost their lives. armed force was 
quickly raised, and the campaign that followed Mr. Smith served 
the Territory, and command the volunteer forces engaged 
subduing the Indians, and saw much active service. After the close 
the war was engaged for year two United States Deputy 
Surveyor under his life-long friend, Major James Tilton, also veteran 
the Mexican War, and then filling appointment United States 
Surveyor-General for Washington Territory, and surveyed several 
the meridian and standard parallel lines then being established 
through the trackless and all but impassable forests western Wash- 
ington. Completing this work, was appointed Register the 
United States Land Office for the Olympia District, which included 
the then vast Territory Washington. 

1862 joined the rush that came from every point the 
Pacific Coast the newly discovered placers Cariboo, C., 
where remained but time. his return from the mines, 
went east his native state and tendered his services the Con- 
federate government. the appointment captain en- 
gineers, later being brevetted colonel, was continuously employed 
until the close the war upon the defences before Petersburg and 
Richmond. After the surrender Appomattox, returned home, 
the possessor solely, described his own words, ‘‘of old gray 
uniform, much tattered and worn, good horse, and large amount 
soon found employment the operating depart- 
ment one the dilapidated Virginia railroads, but few months, 
1866, received appointment division engineer the Imperial 
Mexican Railroad from Vera Cruz Mexico under Andrew Talcott, 
chief engineer, and was placed charge the line from Paso-del- 
Macho Ongaba. remained Mexico during the years 1867-68, 
engaged upon this work and chief engineer and inspector drainage 
and hydraulic work near Tepic for Messrs. Barron Forbes. 

1869 was again the Pacific Coast serving engineer 
construction the Western Pacific Railroad, later merged into the 
Central Pacific, and superintendent repairs, from Sacra- 
mento San Francisco, under Montague, chief engineer. 

1870 entered the service the Northern Pacific Railroad 
Company under Edward Flint, engineer the Pacitic Division 
and Milnor Roberts, chief engineer, and was placed charge 
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surveys along the Columbia and Cowlitz Rivers Washington Ter- 
ritory. After months service with the Northern Pacific 
was entrusted with the design and construction locks and 
canal around the falls the Willamette River, few miles above 
Portland, Ore., work considerable magnitude, and great im- 
portance giving free river navigation from the Willamette valley 
the ocean. 

The contractors not having proceeded with satisfactory diligence, 
the end year the work was taken out their hands and carried 
forward Colonel Smith with great rapidity. Early completion was 
vital importance his company, upon that depended very 
large state subsidy which would have lapsed had the works not been 
completed certain fixed date, then drawing very near. The 
Colonel accomplished the desired end time, and not only secured 
the large subsidy for his company, but turned over work which 
the excellence design and thoroughness execution marked its 
engineer man notable skill and ability. 

During the year 1873 but little engineering work was progress 
the Northwest, and Colonel Smith spent good portion the time 
superintending the execution large land survey contracts awarded 
the United States Surveyor General for Washington Territory. 
December that year was called again service the North- 
ern Pacific Railroad Company, and placed charge the survey 
the new terminal the city Tacoma, the location for which had 
been determined upon few months before. the latter part 
1874 made examination the Fraser River British Columbia, 
from Soda Creek Lytton, reporting upon the feasibility render- 
ing the same navigable the removal gravel bars and rocky bar- 
riers. February, 1875, visited Peru the invitation Colonel 
Edward Flint, who hoped secure for him responsible position 
connection with one the trans-Andean railways then building. 

Upon his arrival finding the country again the throes civil 
war, and all railway construction interrupted, returned once 
California, and, entering the service the Southern Pacific Railroad 
Company, was detailed make surveys for that road Arizona. 

year later, association with Colonel George Mendell the 
Corps Engineers, A., made exhaustive study and report 
upon the water supply for the city San Francisco. Colonel 
Mendell’s chief assistant had charge the extensive surveys which 
were made, including all the available sources supply. 

From April, 1876, April, 1878, Colonel Smith was one the 
Board Railroad Commissioners for the State California, the other 
commissioners being Mr. John Doyle and General George Stone- 
man. May, 1878, was appointed chief engineer the Sacramento 
River Drainage District Commission which had under consideration 
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project for drainage canal carry off flood waters along the west 
side the valley opposite Sacramento, from Knight’s Landing 
Suisun Bay, distance miles. 

The issuance bonds large amount for this undertaking de- 
pended upon the favorable report the chief engineer. The surveys 
and examinations showing the project impracticable, the report 
the engineer was decidedly adverse, and the scheme was abandoned. 

From this time until the spring 1880, Colonel Smith was chief 
engineer for the Board State Harbor Commissioners California, 
which capacity designed the sea wall for the water front the 
city San Francisco, and constructed upwards mile it, to- 
gether with its appurtenant wharves. 

April, 1880, was again called the service the Northern 
Pacific Railroad Company, then about undertake extended surveys 
the Cascade Range, north the Columbia Washington, for the 
purpose deciding upon the location its line Puget Sound, and 
was placed full charge the Cascade Mountain surveys. This 
work prosecuted with great vigor, employing corps summer 
and winter, and before the end the next year, 1881, the several 
routes across the mountains had been thoroughly examined. The 
route finally adopted, via Stampede Pass, was one the new lines 
surveyed and mapped under his direction. 

September, 1881, was appointed the position chief en- 
gineer the Oregon Pacific Railroad Company, then engaged con- 
structing line eastward from Yaquina Bay, Ore. remained with 
this company two years, completing the line far Corvallis, about 
miles, and then resigned and returned Tacoma, Wash., where 
made examination and report upon the water supply for that city. 
During the years 1883 1885, was chief engineer for the Tacoma 
Light and Water Company, designing and constructing the gas and 
water plants for Tacoma expense nearly half million 
dollars, and superintending the works for some months after comple- 
tion. During this period also made surveys and designed system 
improvements for the water front Tacoma Harbor, for the Tacoma 
Land Company. 

For many years the city Portland, Ore., was furnished with 
water private corporation which pumped its supply from the 
Willamette River. The quality the water not being satisfactory, 
the State legislature authorized the city construct works its own 
and placed the entire control the water system the hands 
water committee composed well-known and substantial citizens. 
Early the year 1886 this committee called Colonel Smith its aid 
and placed his hands the work determining the future water sup- 
ply for the city. After exhaustive surveys reported favor 
gravity supply from Bull Run River point the foot hills the 
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Cascade Range about miles east the city. The cost bringing 
large supply desired being greater than expected, the con- 
struction the proposed system was not that time deemed expe- 
dient, and the existing system was purchased and Colonel Smith 
placed charge engineer and superintendent, which position 
continued hold until his death. Plans and specifications for the 
new gravity supply were prepared, and legislative authority having 
been secured for the issuance bonds obtain funds carry 
them out, construction the new system was begun March, 
1893, and completed January Ist, 1895, outlay nearly 
000 000. 

This, his magnum opus, was the last long series 
works had constructed for the comfort, health and safety man- 
kind, and was, happily, permitted live see completed and 
successful operation for two years before his death. 

For several years his leisure hours were spent the preparation 
treatise the ‘‘Theory Deflections and Latitudes and 
Departures, with Special Application Curvilinear Surveys and 
Alignments Railway Tracks,” which published, and only few 
before his death prepared paper the Flow Water 
Wrought and Cast-Iron Pipes from Ins. Diameter,” for 
publication the Transactions this Society.* 

became Member the American Society Civil Engineers 
October 1st, 1873. 

The foregoing but brief epitome some the occupations 
long and active life. Colonel Smith’s reputation engineer 
ability and integrity became established early, and his services were 
continually That all the many positions responsi- 
bility which occupied were faithfully and acceptably filled none 
can dispute, many monuments his versatile genius amply 
testify. Those who came know him intimately found man 
whom they could trust, always desirous dealing justly with all men, 
and doing that which was right for the sake right and because 
was accord with the Divine command. commanding presence, 
won the love and esteem large circle friends and left 
impress for good upon all with whom came 
though domestic disposition, the subject our sketch never 
married. 

The following, from the pen one who was associated with Colo- 
nel Smith various times, will meet with sympathetic response 
the hearts all those who ever knew him. 

During the various periods when was associated with Colonel 


Smith had the opportunity seeing him under many and varied 
circumstances. truly say that there was nothing whole 
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acquaintance with him but what tended increase admiration and 
respect for the man. was one the few engineers whom have 
ever been associated with who combined thorough theoretical 
edge mathematical principles with practical grasp the best 
methods for the solution the various problems that were being con- 
stantly presented him the conduct his work. 

Colonel was not only fine mathematician, but his acquaint- 
ance with, and pleasure in, the best classes literature made him 
always most charming and instructive companion. Reading seemed 
the kind rest and relaxation most enjoyed. 

There one trait which characterized the Colonel marked 
degree, and that his absolute integrity and incorruptibility. 
Another trait his character was his thorough self-forgetting unsel- 
fishness. was not only devoted son and brother, but his in- 
tercourse with the men his employ was always thinking their 
comfort and welfare rather than his own. Certainly, all expe- 
rience not know another man who could equal the Colonel 
his rare combination strength and purity and gentleness char- 
acter. There one character fiction whom the Colonel very often 
reminded me. refer Thackeray’s character Colonel Newcome. 

shall always feel that has been one the privileges 


life have known intimately did man the character 
Colonel Smith.” 


EDWARD SOUTHWICK PHILBRICK, Am. Soe. E.* 


1889. 


Edward Southwick Philbrick was born Boston, Mass., November 
20th, 1827, and was always identified with that city, although his res- 
idence was Brookline for most his life. His education was re- 
ceived the local public schools and Harvard College, where, 
however, did not follow the regular course and never graduated. 
About twenty-five years later, however, the college granted him the 
degree which had been prevented from obtaining the regular 
manner. 

Railroad engineering New York and Vermont engaged his atten- 
tion for few years, but becoming interested structural engineer- 
ing, relinquished his position spend year and half abroad, 
part the time studying Paris, but most the time travel. 
Returning 1855, was for some time assistant superintendent and 
engineer the Boston and Worcester Railroad. 

Mr. Philbrick inherited strong anti-slavery convictions from his 
father, and after the outbreak the Civil War was active the work 
the Sanitary Commission. When Port Royal was taken and great 
numbers negroes entered the Union lines, Mr. Philbrick was among 
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the volunteers who went that place assist educating the ex- 
slaves. There remained until the close the war, actively engaged 
the work undertaken the Freedmen’s Societies which was such 
aid during those trying times. 

When the war was over returned Boston and became consult- 
ing engineer the Boston and Albany Railroad, position held for 
number years. had charge the design and construction 
many iron bridges this road, the large Union Station Wor- 
cester, and grain elevators Boston. observations and studies 
Europe, where had made careful investigation the methods 
bridge construction, led him become strong advocate riveted 
connections, and such details were employed exclusively the bridges 
the Boston and Albany road which were built under his direction. 
His practice with this company gradually led his being consulted 
other railway corporations, and was recognized expert 
matters pertaining bridge work. Among his engagements was one 
the State Massachusetts consulting engineer the Hoosac 
Tunnel, and another engineer the improvement the South 
Boston Flats. 

Sanitary engineering was favorite study with Mr. Philbrick. 
His architectural experience gave him insight into the principles 
plumbing and house drainage, and his knowledge matters pertain- 
ing sewerage and water supply led frequent engagements 
town and city authorities. was among the earliest American engi- 
neers insist the importance good plumbing and urge the 
adoption scientific methods designing and carrying out such work. 
For number years was member the Board Selectmen and 
the Water Board Brookline, and rendered particularly valuable 
service the town connection with the system water-works built 
during this time. 

Technical education had strong advocate Mr. Philbrick, and 
for many years was member the corporation the Massachu- 
setts Institute Technology, which school was accustomed 
deliver number lectures annually. 

Mr. Philbrick was elected Member the American Society 
Civil Engineers September 6th, 1874, and contributed two papers 
Transactions. The first was published Volume VII, and 
entitled Improvement the South Boston Flats;” the second 
was published Volume XVII, and entitled and 
Maintenance Railway also took part the dis- 
cussion several papers. 

During the latter part his life was engaged several business 
enterprises, and found little time for engineering work, although 
continued lecture before the students the Massachusetts Institute 
Technology. 
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For many years previous his death was frequent contributor 
the Engineering Record, and some his articles that paper were 
published book bearing the title American Sanitary Engineer- 
ing.” memoir him that journal closes follows: 

who knew him but slightly may have been somewhat re- 
pelled certain brusqueness manner, which first seemed 
imply some want consideration for the feelings others; but only 
those who knew him well can fully appreciated the kindly heart, the 
depth and tenderness friendship, and the philanthropic spirit— 


manifested many ways—which lay beneath the surface. Only such 
will fully realize their loss.” 


ISAIAH WILLIAM PENN LEWIS, Am. E.* 
1856. 


Isaiah William Penn Lewis was born Charlestown (now Boston), 
Mass., July 15th, 1808. was the son Captain Isaiah Lewis and 
Harriet Ann Townsend Lewis, née Cox. received his education 
Boston, but owing his father’s death during his own boyhood 
did not attempt pursue professional life. followed the sea for 
several years, which had been his father’s occupation, and was com- 
mand vessels trading the East, the Gulf Mexico and else- 
where. Before was thirty years age gave maritime life and 
studied civil engineering Boston and commenced business for him- 
self that city about 1840. 1843-44 made visit France and 
there made himself thoroughly familiar with the Fresnel system 
lighthouse illumination, and his return this country undertook 
secure its adoption the United States Government, which 
object, after long and arduous effort, was finally successful. 

From 1845 until the time his death 1856, was almost con- 
stantly government employment, engaged visiting and 
the various lighthouses along our coast and introducing the new sys- 
tem gradually. superintended the construction the lighthouse 
Sand Key, Key West, somewhat later, that Galveston, Tex., and 
probably others. connection with this employment made several 
visits England and the Continent, making extended examinations 
lighthouse construction and operation, especially the former coun- 
try, and was communication with various prominent scientific men, 
particularly with James Nasmyth, the eminent engineer and inventor. 

Mr. Lewis married Miss Ellen Augusta Doane, Boston, October 
29th, 1840. Notwithstanding his extended absence, retained his 
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citizenship that place until his death, October 18th, 1856. left 
children. 

Mr. Lewis’s aptitude for mechanical construction may fairly said 
hereditary. His grandfather, Lemuel Cox, was probably the 
most skilful bridge-builder his day. constructed, 1786, the 
deep water bridge connecting Boston and Charlestown, after had 
been repeatedly pronounced impracticable, owing the rapidity, 
well the depth, the tidewater, and subsequently built bridges 
Malden and Salem, Mass. The Charlestown bridge was the first 
connect Boston with surrounding main land. His success these 
works led his being invited Ireland 1789 erect the bridge 
over the Foyle Londonderry, which completed less than the 
contracted time, compliment his skill, did 
from the mother country American, and soon after the Revo- 
lution. was then employed construct bridges Wexford, 
Waterford, Ross Craig and elsewhere, and was engaged these 
various enterprises nearly ten years before returned America. 

Personally, Mr. Lewis was man very attractive manner, with 
exquisite taste and great skill drawing, painting water-colors, 
and music, and made wide circle friends. 

Mr. Lewis was elected Member the American Society Civil 
Engineers January 5th, 1853. 


THEODORE DEHONE JUDAH, Am. Soc. E.* 
NovEMBER 2p, 1863. 


Theodore Dehone Judah, whom the first transcontinental rail- 
way this country owes large measure its incorporation and 
early success, came from family which settled Westport, Conn., 
the early colony. His father was Episcopal clergy- 
man, and was while was rector St. John’s Church Bridge- 
port, Conn., that the subject this memoir was born, the date being 
March 4th, 1828. Soon afterward the family moved Troy, Y., 


where the father was called the rector St. John’s Church, 


the son received his early education that city, studying the 
Rensselaer Polytechnic Institute one time. The father died before 
the son’s studies were completed, however, and the family moved 
New York City. 

Memoir prepared from information furnished Mrs. Pierce, Hunting- 


ton, Am. Soc. E., and from lecture entitled, Theodore Judah, the Engineer 


the Central Pacific Railroad,” delivered Stanford University Mr. Theodore 
Hittell. 
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this time the young man was convinced that his talents destined 
him for the profession engineering, and soon joined the staff 
Hall, then engineer the Troy and Schenectady Railroad Com- 
pany, and began his railroad career. Afterward served under 
James Laurie, first President this Society, and was engaged the 
New Haven, Hartford and Springfield Railway and the Connecticut 
River Railroad. Another work his New England, which re- 
ferred with pride, was the construction railroad bridge Ver- 
gennes Vermont. Subsequently was resident engineer the 
Erie Canal, located Jordan and Seneca Falls, and afterward was 
engineer the railroad down the gorge the Niagara River Lew- 
iston, work which was considered remarkable feat those days, 
and resulted his engagement engineer the first California 
railroad. was employed the construction the Buffalo and 
New York Railroad, then pushing across the state connect with the 
Erie line, when received telegram from Governor Seymour, who 
was acquainted with the Niagara line and the difficulties presented 
its construction, New York once. There met Colonel 
Charles Wilson, who was enthusiastic over the proposed railroad 
between Sacramento and Folsom, and immediately accepted the posi- 
tion chief engineer the enterprise. short time and his 
wife were their way the Pacific Coast, and from then until his 
untimely death, his work assumes character great commercial 
importance. brief biography her husband, Mrs. Judah states, 
everything did from went California the day 
his death was for the great continental Pacific railway. was the 
burden his thought day and night and largely his conversation.” 

was the chief engineer the Central Pacific Railroad that 
Judah achieved his greatest reputation, not only engineer, but 
also promoter, using the word its bestsense. was identified 
railroading from its beginning. TheState Legislature 
passed general law for the organization railroad companies 1850, 
and after was amended several times, active preparation for work 
was begun 1853 the Sacramento Valley Railroad 
pany. The most important step taken was the engagement Judah 
the engineer the enterprise, the manner mentioned. Imme- 
diately after reaching California selected route from Sacramento 
Folsom, distance miles. Grading was commenced early 
1855, and tracklaying the summer, soon rails arrived. The road 
was opened February, 1856, but did not prove profitable was 
anticipated. was purchased nine years later the principal owners 
the Central Pacific Railroad Company. 

large part Judah’s time during the next three years was spent 
Washington endeavoring procure the passage bill making 
grants California for railroad purposes. Congress was not 
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disposed that time take any definite action the subject 
transcontinental railroad, then attracting considerable attention the 
Pacific coast, railroad convention was held Sacramento 
September, 1859, consider the matter. Each county California, 
Oregon, Washington and Arizona was requested send many 
delegates had members the state territorial legislatures. The 
attendance was large. Among the delegates certainly the best posted 
and probably the most efficient was Judah, who was present 
member from Sacramento. had studied the engineering problems 
transcontinental road and was thoroughly convinced the practi- 
cability such project. was chiefly due the fullness, clearness 
and satisfactory character the information furnished that the 
convention declared its decided preference among the routes mentioned 
for the central one advocated him, and appointed him act its 
accredited agent presenting its proceedings the President, 
Cabinet and Congress, and promoting favorable action Pacific 
railroad bill. 

The Washington mission was unsuccessful, owing the sectional 
jealousy strong that time. Mr. Judah wrote out full report 
his work, which sent the executive committee the convention 
with many unusual part the report was 
statement that although the expenses his mission had cost him 
500, the only bills had present were two small accounts for 
printing, amounting together $40. spite the temporary 
failure this congressional campaign, returned California with 
unabated confidence the project and endeavored arouse greater 
local support for continuance the agitation. His first attempt 
raise funds was made San Francisco, but spite the fact that 
some the capitalists whom presented his plans recognized 
their importance, the local business field offered such inducements 
large and immediate returns that they did not care back enter- 
prise bound require great expenditures before any profit could 
realized. Undismayed his failure San Francisco, Judah went 
Sacramento, where was sure the influence General Lauren 
Upson, editor the Sacramento Union. 

Among his fellow townsmen Sacramento were four merchants, 
Collis Huntington, Am. Soc. E., and Mark Hopkins, who were 
hardware dealers; Charles Crocker, who was the dry goods business, 
and Leland Stanford, who dealt provisions and groceries. The first 
two had been California since 1849; none them was rich. 
These four men with Judah formed quintette which the de- 
ficiencies any one member were remedied the characteristics 
the others. was through their assistance and under the personal 
direction Judah that the different routes over the Sierra Nevada 
Mountains were examined and compared. 


; 
| 
{ 
| 


MEMOIR THEODORE DEHONE JUDAH. 433 


The Central Pacific Railroad Company was organized June 28th, 
1861, under the laws California, with capital stock 500 000 
$100 shares. Huntington, Leland Stanford, Mark Hopkins and 
Charles Crocker made liberal subscriptions the stock, and num- 
ber other citizens Sacramento subscribed for smaller amounts. 
Judah organized his engineering parties again and crossed the moun- 
tains more than twenty times before making his final location. 
confined his attention chiefly three routes; the first through 
Dorado County way Georgetown, the second through 
and Dutch Flat, and the third the way Nevada and 
Henness Pass. The Dutch Flat route proved the most practicable, 
could attain the summit Donner Pass with lighter grades, 
less distance, and with fewer obstacles than any other line. 

The problem presented was ascend ft., the height Donner 
Pass, distance not much more than miles. After careful 
examination long and unbroken spur the Sierra Nevadas was found 
extending southwesterly from Donner Pass the Sacramento Valley. 
keeping near the ridge this spur, the summit could 
attained with maximum grade not exceeding 105 ft. the 
route crossing but one stream, and that small one. the other 
hand, the eastern slope the Sierras could descended far the 
Truckee River means two ravines south Lake Donner, with 
maximum grade 140 ft. per mile. Judah’s route followed the 
Truckee from point near the outlet Lake Donner, and about 
miles north Luke Tahoe, through the eastern ridge and Washoe 
Mountains Big Bend the Humboldt Desert, giving grade not 
exceeding ft. the mile and entirely avoiding the second 
eastern ridge mountains. The distance from Sacramento the 
Truckee was 123 miles this route, and 145 miles the State line. 
Judah estimated that eighteen tunnels would necessary, and that 
the road could kept free from snow throughout the year. The 
probable cost the road was given about $88 500 per mile for the 
entire 145 miles the State boundary. 


soon his report was made was sent Washington pro- 


cure aid for the construction the road. became acquainted with 
members the committees the Pacific Railroad both branches 
Congress and was appointed Secretary both, with the privilege 
the floor both Senate and House. Although the opposition pre- 
viously offered southern Congressmen was wanting this session 
reason the civil war, there were many obstacles overcome 
and much tactful manceuvering and compromise necessary before the 
desired legislation was obtained July 1862. The act contained 
references three companies. incorporated the Union Pacific 
Railroad Company for constructing part the transcontinental 
route, provided for the construction another part the Leaven- 
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worth, Pawnee and Western Railroad Company Kansas, and gave 
the Central Pacific Railroad Company the recognition and privileges 
had been struggling hard obtain. was provided that the 
company might construct railroad and telegraph line from the Pacific 
Coast, near San Francisco, the navigable waters the Sacra- 
mento River, the eastern boundary California. Right way for 
200 ft. each side the road was granted, and all ground needed for 
buildings and five alternate sections public land, per mile, each 
side the line, all the odd sections within the limits miles 
each side which had not been sold, reserved otherwise disposed of, 
except mineral lands. consideration the mountainous character 
the country for 150 miles west from the eastern base the Rocky 
Mountains, and for 150 miles east from the western base the Sierra 
Nevada Mountains, the Secretary the Treasury was instructed 
issue the company constructing these sections bonds the amount 
$48 000 per mile; the bonds issued and the lands granted set 
apart the completion every miles these portions the road. 
The amount bonds issued for the intermediate country between 
the Sierra Nevada and the Rocky Mountains was fixed $32 000 per 
mile, and $16 000 for the remaining sections. The company had 
build miles the first two years and miles each additional year, 
half the amount construction required the Union Com- 
pany. 

Judah lost time filing the office the Secretary the 
Interior the necessary maps and papers relating the route the 
Central Pacific Railroad, thereby securing the withdrawal from sale 
land along the line. made arrangements New York and 
other equipment for the first miles road, and late July sailed 
for San Francisco, carrying with him testimonial from number 
senators and representatives the value and effectiveness his 
work. 

The first shovelful earth taken the work construction was 
moved Sacramento Leland Stanford January 8th, 1863, the 
day following his inauguration Governor California. spite 
the national assistance granted during the preceding summer, work 
progressed slowly and capital was enlisted with difficulty. this 
time the leading men the enterprise had found the work best suited 
for each. Huntington became the eastern financial manager, and Stan- 
ford the western, Crocker devoted himself superintending the con- 
struction, Hopkins looked after the supplies, and Judah superintended 
the engineering work. Six months later, Judah filed report estimat- 
ing the cost the first miles the road nearly 250 000; 
this time, the bridge over the American River was nearly completed 
and about miles graded. Six thousand tons rails had been pur- 
chased, six locomotives and about fifty cars. 
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October the same year, sailed from San Francisco urge 
further legislation Congress for the transcontinental railroads, and 
affect certain changesin the company. The latter are best indicated 
the following quotation from Mrs. Judah’s memoir the husband. 

Judah saw must place himself differently, and went 
work accomplish it. had secured the right and had the power 
buy out the men opposed him and the true interests the Pacific 
Railroad that time. Everything was arranged for New 
York City his arrival. Gentlemen from New York and Boston were 
ready take their places. They could not see him. Two the gen- 
tlemen came see Greenfield, thinking might able give 
them points for their 

was attacked fever the journey, and died November 
2d, 1863, New York. His work was carried the parties before 
mentioned, who had furnished financial backing the enterprise, 
until has expanded into one the most powerful railway systems 
the world. Judah was, measure, its founder and most 
tial advocate, and was largely through his manifold talents, apart 
from engineering, that transcontinental railway was recognized 
national importance Congress. 


Mr. Judah was elected Member the American Society Civil 
Engineers May 4th, 1853. 
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CONTENTS: 
Minutes Meetings: PAGE 
the Board Direction, August 157 
Announcements: 
List Members; Additions, Changes and 158 


MINUTES MEETINGS. 


THE SOCIETY. 
September ist, 1897.—The meeting was called order 20.20 


o’clock, Vice-President William Hutton the chair; Charles War- 
ren Hunt, Secretary, and present, also, members and visitors. 


The minutes the meetings June and 30th, and July Ist, 
1897, were approved printed Proceedings for August, 1897. 


The Secretary announced that the Board Direction had decided 


hold the next annual convention Detroit, Mich., during the last 
week July, 1898. 
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The Secretary read paper Wallace, Am. E., 
entitled The Lake Front Improvements the Illinois Central Rail- 
Haupt, and Edward North. 


the close the discussion Mr. Wallace’s paper, there was 
discussion the effect exceptionally heavy rainfall earthworks 
Lant, Boyd Ehle and Samuel Whinery.* 


The Secretary presented letter from Waddell, Am. 
Soc. E., suggesting the appointment committee the Society 
test all kinds paint for structural steel. motion refer the 
matter the Board Direction received but affirmative votes, and 


was declared lost accordance with Article VI, Section 13, the 
Constitution. 


Ballots were canvassed and the following candidates declared 
elected: 


MEMBERS. 


JoHN Moyer White Plains, 
James Wesson Rome, 
Lavs, Pittsburg, Pa. 

Ivar Lawrence, Mass. 
Francis Trail, C., Canada. 


MEMBERS. 


Henry Palmira, Cauca, Republic Colombia. 
CHARLES Epwarp Montreal, Q., Canada. 
Louisville, Ky. 

New York City. 


The Secretary announced the election the Board Direction 
August 1897, the following candidates: 
ASSOCIATES. 


James Huston, Toledo, Ohio. 
FREDERICK TURNEAURE, Madison, Wis. 


This informal discussion will published Proceedings for October, 1897. 


Affairs. MINUTES MEETINGS. 157 


JUNIORS. 


New York City. 
Joun Jr., New York City. 

THEODORE Horton, Boston, Mass. 
CHARLES GREENE Malden, Mass. 


The Secretary announced the deaths the following members: 


CHARLES BENJAMIN elected Associate, September 6th, 1871; 
Member, September 5th, 1877; Director, 1888 1891 inclusive; Vice- 
President, 1892 and 1893; died June 3d, 1897. 

elected Member, January 4th, 1882; died March 
17th, 1896. 


Adjourned. 


September meeting was called order 20.20 
o’clock, Hutton, Vice-President, the chair; Charles Warren 
Hunt, Secretary, and present, also, members and visitors. 


paper Van Ornum, Assoc. Am. E., entitled, 
and Practice Special Assessments,” was presented the 
Secretary, and discussed Messrs. Owen, Tillson, Davis and North. 


Adjourned. 


THE BOARD DIRECTION. 


(Abstract. 


August members present. 


The report the Committee appointed recommend the place 
and time for holding the Annual Convention 1898 was received, and, 
accordance with its Detroit was selected the 
place for holding the Convention 1898, and the last week July was 
selected the time. 


Applications were considered and other routine business trans- 
acted. 


Two candidates were elected Associates and five Juniors. 


Adjourned. 


2 
| 
| 
| 
3 
3 


158 LIST MEMBERS—ADDITIONS. [Society 


ANNOUNCEMENTS. 
MEETINGS. 


Wednesday, October 6th, 1897, o’clock, regular meeting 
entitled Resulting from Changes Velocity Water 
Pipes,” will presented. was printed the August number 
Proceedings. 


Wednesday, October 20th, 1897, o’clock, regular meeting 
entitled Painting the Louisville and Jeffersonville Bridge,” will 
presented. printed this number Proceedings. 


Wednesday, November 3d, 1897, o’clock, regular meeting 
will held, which paper Corydon Purdy, Am. E., 
entitled ‘‘Can Buildings Made Fire-Proof?” will presented. 
printed this number Proceedings. 


DISCUSSIONS. 


entitled ‘‘The Lake Front Improvements the Illinois Central Rail- 
road Chicago,” which was presented the meeting September 
1897, will closed October 15th, 1897. 

Discussion the paper Van Ornum, Assoc. Am. 
E., entitled ‘‘Theory and Practice Special which 
was presented the meeting September 15th, 1897, will closed 
November 1897. 


LIST MEMBERS. 


ADDITIONS. 


MEMBER. 


ASSOCIATE MEMBERS. 


CHARLES ......... Vice-Pres. Montreal Pipe 


Foundry Co., P.O. Box 
739, Montreal, Canada. 


LIST MEMBERS—CHANGES AND CORRECTIONS. 159 


Date 
Membership. 
Asst. Professor, Topo- 


graphic and Geodetic 

Engineering, Univer- 

Wisconsin, 

THompson.........Asst. Engr. Cataract 

Const. Co., Niagara 


JUNIORS. 

STANISLAUS..... .316 East 124th St., New 

CHARLES GREENE............. Block, Malden, 
Aug. 31, 1897 


CHANGES AND CORRECTIONS. 


MEMBERS. 

Ontario, Canada. 

CarTER, OBERLIN Care Nicaraguan Canal Comm., Army 


Bldg., New York City. 
CHEEVER, ALBERT SAFFORD............Secy. and Treas. Grant Ball Co., 451 


Bolton Ave., Cleveland, Ohio. 


GLEASON...........Marietta, Ohio. 

Comm. and Pub. Wks., Calle 
Chavarria, Mexico, 


Gay, West St., New York City. 

Belden Ave., Chicago, 

phia, Pa. 

Alabama St., Atlanta, Ga. 

Supt. Plant System Rys., Mont- 
gomery, Ala. 

JEWETT, CORNELL............ 541 Ridgeway Ave., Avondale, Cincin- 
nati, Ohio. 

HUBERT...... Cardinal, Grenville Co., Ont., Canada. 

Frank Engr. Fitchburg Co., Fitch- 


burg, Mass. 
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Prof. Civil Engineering, Purdue 
University, Fayette, Ind. 

PRENDERGAST, Francis ..... Redlands, Cal. 

Supt. Grand Victory Gold Mining Co., 
Placerville, Cal. 

ARNOLD............ Tremont St., Room 609, Boston, Mass. 


Van ............Div. Engr. Lehigh Val. R., 127 North- 


land Ave., Buffalo, 


ASSOCIATE MEMBERS. 


GRIGGS .......... Dir. School Civil Engineering, Im- 
perial University, Tientsin, China. 

Ernest H.............. ..General Delivery, Station Brooklyn, 

JUSTO Care Am. Soc. E., 127 East 23a 
St., New York City. 

WALTER Jackson, Miss. 

ALFRED............. 702 Ellicott Square, Buffalo, 

Scorr, Franklin St., New Orleans, 


Epwarp Ernest Editor News, 
1636 Monadnock Block, Chicago, 


CLARENCE BROWNING ......... Farmington, Conn. 

JoHN Exchange Club, St. George Terrace, 
Perth, West Australia. 

ASSOCIATES. 
Macleod, Alberta, Canada. 
LINDENBERGER, Casstus 227 22d St., Detroit, Mich. 
JUNIORS. 

Falls, 

....... Care Lewinson Just, 128 West 
St., New York City. 

JAQUELIN MARSHALL........ Box 521, Key West, Fla. 

WoRTHINGTON....... 278 So. Lincoln Ave., Station Denver, 
Colo. 

York City. 

Ave., New York City. 

Moray............. West 32d St., New York City. 

ABEL............... 1100 Old Colony Bldg., Chicago, 

JUSTIN OAKLEY............ West St., New York City. 
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ADDITIONS 


LIBRARY AND 


From Alabama Industrial and Scientific 
Society, University, Ala.: 
Proceedings, Vol. VU, Part 1897. 
Board Public Works, Duluth, 
Minn.: 
Tenth Annual Report for the year end- 
ing February 28th, 1897. 
From Chasseloup-Laubat, Paris, 
France: 
Les Chaudiéres Marines. 
From Frank Cilley, Onset, 
Some Fundamental Propositions relat- 
ing the Design Frameworks. 
From Joao Severo Cunha, Lisbon, Portugal: 
Estudo sobre Abobadas. 
From Institution Mechanical Engineers, 
London, Eng.: 
Proceedings, July, 1896. 


From Iron and Steel Institute, London, 


ournal, Vol. LI. 
List Members, 1897. 


From John Kennedy, Montreal, 
Annual Report the Harbour Com- 
Montreal for the year 


Theodore Leisen, Wilmington, 
el.; 
Report the Board Park Commis- 
sioners Wilmington, Del., for the 
years 1895 and 1896. 


From William Mackensie, Moncton, Can.: 

Painting Metal Bridges 

From Minister Agriculture and Public 
Works, Brussels, Beigium: 

Annales des Travaux Publics Bel- 
gique, February, 1896, June, 1897. 
Nine 

From Morison, Chicago, 

Report Board Locate Deep- 
Water Harbor Port Los Angeles 
San Pedro, Cal. 


From New England Cotton Manufacturers’ 
Association, Boston, Mass.: 
Annual Meeting, April, 


From Patent Office, London, Eng.: 
Abridgments Specifications Pat- 
ents for Inventions; Metals, Cutting 
and Working. 


From Technical Highschool, Aix-la-Cha- 
pelle, Germany: 


das Studien-Jahr 1897- 


From Technical Highschool, Berlin, Ger- 
many: 
das Studen-Jahr 1897- 


From Technical Highschool, Hanover, Ger- 
many; 
fiir das Studien-Jahr 


John Trautwine, Jr., Philadelphia, 


Annual Reports the Municipal De- 
partments the City Phila- 
delphia for the year ending Decem- 
ber 1896. 


From Coast and Geodetic Survey: 
Table Depths for Channels and Har- 
bors, Coasts the United States. 
From Geological Survey: 


List Publications the United 
States Geological Survey. 


From War Department, Chief En- 
gineers: 
Three Reports the Surveys Cer- 
tain Rivers and Harbors. 
Report Board Locate Deep- 
Water Harbor Port Los Angeles 
San Pedro, Cal., 1897. 


War Department, Ordnance 
ce: 
Annual Report the Chief Ord- 
nance for the fiscal year ended June 
30th, 1896. 


From Vought, Buffalo, Y.: 
Proceedings the Central Railway 
Club, January, March, April, Sep- 
tember, October, 1893; September, 
1894; March, 1896; January, May, 1897. 


From George Webster, Philadelphia, Pa.: 

Annual Report the Bureau Sur- 

veys Philadelphia, Pa.. for the year 
ending December 1896. 


From Woods, Newton, Mass.: 
Annual Report the City Engineer 
the City Newton, Mass., for the 
year ending December 1896. 
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BOOK REVIEWS. 


Sewer Flushing Diagrams. (From Actual Tests made principally 
upon Pipe Sewers.) Showing how far the Discharge from Flush- 
Tank Will Give Self-Cleansing Velocity. Adams. New 
York, Spon Chamberlain. Cardboard, 13}x10ins. Three pages 
diagrams. 


The diagrams prepared Mr. Adams show the effect flushing sewers various 
sizes and grades with different volumes water. The diagrams are arranged with the 
representing the length sewer, from the and the 
ordinates representing velocities flow. apply the information plotted these 
sheets any given case, the diagram for the sewer having conditions approaching nearest 
those the proposed case selected. The length sewer which the velocity 
flow shown the ordinates the curve ft., more may taken the 
length which will flushed effectively the discharge the volume water stated. 


115 Experiments the Carrying Capacity Large, Riveted, 
Metal Conduits, Six Feet per Second Velocity Flow. 
Clemens Herschel, Hydraulic Engineer, (Harvard, 1860); Past- 
Pres. Boston Soe. E., Am. E., Inst. E., Superin- 
tendent and Engineer the East Jersey Water Co. New Jersey. 
New York, John Wiley Sons. Cloth, 6x9 ins., pp. 119, plates. 


Mr. Herschel states that the 115 experiments discussed this book, are original 
and now published for the first time. These are mostly experiments class con- 
duits which the results experiments have previously been printed far 
knows. The heads the chapters the book are follows: Introductory and Histori- 
cal; Computation 48-In. Riveted Conduit between October, 1889, and December 22d, 
1889; the Rochester Crime against Hydraulic Engineering; Experiments Riveted Con- 
duits, mostly made subsequent the Rochester Exposure 1890; and the 


The Materials Construction. Treatise for Engineers the 
York, John Wiley Sons. Cloth, pp. 800, eleven plates 
and 637 cuts. 


Professor has divided his treatise into four parts. The first, taking 
pages, contains introductory chapter the general nature deformation and 
stress, followed chapters materials under tensile, compressive, shearing and cross- 
bending stresses and resilience. Part second, 215 pages, discusses the manufacture 
and general properties the materials construction, including cast and wrought iron, 
steel, copper, zinc, tin, aluminum, alloys, lime, cement, mortar, concrete, paving brick 
and timber. The third part covers 167 pages, and given description testing 
machines and methods testing materials, while the fourth part, embracing 254 pages, 
statement the mechanical properties the materials construction revealed 
actual tests. Four appendices follow the main body the book; the first brief 
sketch the career Professor Johann Bauschinger, whose portrait forms the frontis- 
piece the volume, the second description the latest methods investigation 
metals and building stones means the microscope, the third translation 
Baclé’s comparison American and foreign methods testing, and the last number 
specifications for iron and steel. stated the preface: has been part the 
author's aim give working rules for using materials structures various kinds, 
propose original specifications used the purchase materials. has tried 
impart knowledge the properties materials; what these depend; the ordi- 
nary causes variation and defects, and how these should discovered; thus making 
the reader competent draw his own specifications and make his own 
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CONTENTS: 
PAGE 
Painting the Louisville and Jeffersonville Bridge. 


Can Buildings Made Fire-Proof 
Memoir Deceased Member: 


PAINTING THE LOUISVILLE AND JEFFERSON- 
VILLE BRIDGE. 


The Louisville and Jeffersonville Bridge across the Ohio River 
Louisville was completed May, 1895. Owing disagreement with 
the contractor the terms the contract regarding painting, 
painting had been done during erection, except joints and parts in- 
accessible after erection. was finally agreed the settlement that 
the painting should done the company, and bids were received 
from several contractors for doing the work lump-sum basis. The 
most favorable bid received amounted 500 for labor and equip- 
ment, the company furnish the paint. was thought the chief 
engineer, Mr. Epes Randolph, that the work could done the 
company’s force for less money, men were employed, equipment 
was purchased and the work done under the direction the author 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 
sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 
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cost for labor, equipment and insurance 928, and for paint 
769, making total cost 697. Careful record was kept the cost 
labor and materials for different parts the work, and the purpose 
this paper present analysis the results obtained and give 
such data the cost painting were established and may value. 

The work covered comprised the main river spans and viaduct ap- 
proaches follows: 


Jeffersonville approach ........ 063 ft. 

Spans Nos. and4, each..... 546 ft. 
Louisville approach.......... 586 ft.; 


all single-track railroad bridge, except 1000 ft. the south end 
the Jeffersonville approach, which double-track, with height 
ft. The average height the Jeffersonville approach ft., and 
that the Louisville approach ft. 

The part painted, and referred this paper, extends from Ninth 
Street Jeffersonville Franklin Street Louisville, distance 
9194 ft. The total weight iron covered was 795 000 includ- 
ing sidewalk railings. The finished length the bridge 273 ft. 
from abutment abutment, the additional lengths approaches 
having been built and painted under separate contract. 

The Jeffersonville approach and span No. were erected during the 
summer 1890, and had been painted one coat October, 1892, 
preserve the iron during suspension work the bridge. This 
part was gone over first, and spots which had begun rust through 
were cleaned and painted one coat. After this had dried, one full coat 
was put all over. All the remainder was new iron erected 1893 
and 1894, and received two full coats, except the inside top chords 
and inclined end posts, which were painted one coat only. 
defence this last, the author’s observation that one coat the 
inside top chords will last good condition longer than two coats 
exposed parts. part the span absolutely protected from 
the weather and very difficult get and paint, and the omission 
the second coat nearly mile top chord and end posts this 
case effected very material saving cost. 

All the iron had shop coat linseed oil. 

The work was begun June and finished August 1895, thus 
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occupying few days over two months, and was carried without 
accident any sort. The force ranged from thirty sixty men and 
averaged about fifty men with foreman, assistant foreman and time- 
keeper. After July Ist, the timekeeper was employed partly other 
work, and but half his time was charged painting. 

The men were mostly ordinary bridge men, erectors and carpenters, 
and were paid usually perday ten hours. Some few inexperienced 
men work sidewalk railings and other parts not classed 
hazardous were paid and per day. 

After July Ist, there were infrequent trains the bridge, but 
otherwise there was necessity for keeping the track open for traffic, 
and this fact was, doubt, considerable influence reducing the 
labor cost below what would have been for bridge under 

The paint used was oxide iron paint selected the chief 
engineer. One hundred and twenty barrels were bought, two car- 
loads, and 104 used, the balance being sold. Four barrels time 
were carried push-cart and shoved along the track, needed. 
One man was kept busy stirring the paint, serving out 
the men, opening barrels, etc. The paint was used just came 
from the barrel, except for little thinning occasionally with boiled 
linseed oil, which one barrel was used, equivalent about one-half 
gallon oil per barrel paint. 

The equipment consisted painting stages; stirrups, tie- 
hooks and hook chains for hanging the stages; 6-in. single 
blocks; 6-in. double blocks; coils manilla rope for falls; 
coil manilla rope for hand lines, standard railroad 
push-car; dozen paint brushes; dozen steel brushes; dozen whisk 
brooms; 3dozen steel scrapers; dozen black iron paint buck- 
ets; dozen black iron paint buckets; dozen sheep skins. 

The stages were home made, ins. ins. ft., with sides 
6-in. poplar and 1-in. planks laid The tie-hooks, 
round iron, were used suspend the stages from the long ties 
which projected carry the sidewalks. The hook-chains were used 
suspend the stages from the top chords the trusses. Details 
these chains, tie-hooks, stirrups and stages are shown Fig. 

The amount paint used was 612 galls., and the cost, charged 
paint, was 769 12, equal cents per gallon. The price the 
paint was cents per gallon delivered Louisville, and the addi- 
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tional cents covers cost drayage and handling, loss paint 
sold, 

The total cost the work distributed follows: Paint, 
$300 84; accident insurance, $200; total, 697 04. 


The item equipment includes credit $170 for materials 
sold after the work was finished. 


STIRRUP 


TIE HOOK CHAIN FOR HANGING STAGES 


TOP CHORD 

The table page 442 shows the separate charges for labor and 
paint for each coat the different parts the work, the percentage 
the whole which each coat represents, the labor cost per gallon 
paint, and the labor cost, cost paint and gallons paint for each 
coat per 000 iron and per lineal foot structure. 
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the distribution cost, span No. 208 ft. ins. was included 
with the Jeffersonville approach, because they both received one coat 
only, and because this distribution equalized the general character 
this approach with that the Louisville approach, which contains 
one 200-ft. span. 

attempt was made analyze the cost the basis surface 
covered, this would have been exceedingly tedious job and 
little use. believed that the cost per lineal foot and per pound 
iron covered will much more value estimating other 
work, and will found nearly constant for the same class work. 

making preliminary estimates for this work the author found 
very little print the cost painting, and that little 
form which made available for close estimate. This paper pre- 
sented the hope that the discussion may bring out some further 
information the subject from the note-books engineers who have 
had charge much similar work. 

From study the table page 442 the following facts seem 
established: 

First.—The cost the first coat paint, labor and total not far 
from six-tenths, and the second coat, four-tenths, the whole 
cost. 

Second.—On the approaches, the labor cost per gallon paint 
much higher for the first coat than for the second, showing the in- 
fluence increased labor required cleaning and scraping the iron. 
the spans the labor cost per gallon slightly greater for the sec- 
ond coat than for the first, showing that the cost rigging and climb- 
ing get the work overbalances the labor cleaning. 

For approaches this kind and for spans about 350 ft., 
would seem the safe side estimate the labor cost cents 
per gallon paint used, both coats. For spans the neighborhood 
500 this could reduced cents. 

Third.—The labor cost per 000 lbs. iron highest for the ap- 
proaches and least for the long spans, and could safely estimated 
cents per 000 for approaches, cents for spans 350 
ft., and cents for spans 500 ft., and over. The labor cost per 
000 Ibs. the Jeffersonville approach for the one coat was inter- 
mediate between the cost first coat and second coat the Louis- 
ville approach, should be, this was put over old first 
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coat requiring considerable amount cleaning, but still not somuch 
first coat rusty iron. 

Fourth.—The labor cost per lineal foot structure approximates 
cents single-track viaduct approach, cents 300-ft. spans, 
and cents 500-ft. spans. 

Fifth.—The cost paint can taken equal the cost labor 
without material error. This, course, will vary with the kind 
paint used and the price linseed oil, but may taken good 
rule-of-thumb method. the approaches and short spans the cost 
paint was the cost labor, and the long spans 103 per cent. 

This is, course, but another view the data given the cost 
labor per gallon paint, and would seem indicate that given 
amount rigging and climbing the long spans allows man 
reach more iron and apply more paint than the shorter spans and 
approaches. Spans Nos. were erected the latter part 
1893, while the long spans were erected more than year later, that 
the rustier condition the shorter spans may account for their taking 
more paint. 

number gallons paint per 000 iron de- 
creases rapidly the length span increases, and may taken 
0.75 gall. for approaches, 0.55 gall. for the shorter spans, and 0.4 gall. 
for the long spans. 

number gallons per lineal foot increases rapidly 
with the length span and may estimated 0.6 gall., 1.1 galls., 
and 1.4 galls., respectively, for the three classes work. 

per lineal foot, for single-track viaduct average height about 
ft. For spans of, say, 300 400 ft. the cost will per 000 
per lineal foot, and for spans 500 550 ft. per 
000 per lineal foot. For spans intermediate lengths, 
the cost could probably taken proportion without serious error. 

not observed that any the items unit cost vary 
the first power the span length the square the span 
length, but usually some intermediate power. 

The labor cost painting the 700 lin. ft. sidewalk railings was 
$390 09, equal per 100 lin. ft. There are two sidewalks, one 
each side the track, each ft. wide, and having line lattice 
railing ft. high the outside and gas pipe railing next the 
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track, consisting two lines gas pipe. The amount paint 
used the railings was comparatively small, and was included the 
amount used the spans. 

The cost equipment, not deducting for material sold afterward, 
was $471 75, equal about $10 per man employed. For smaller 
gang doing the same work, the total cost equipment would less, 
but the cost per man would higher, large part this expense 
for brushes, the number which used depends the amount 
work done, rather than the number men employed. The best 
results were obtained from brush costing per dozen. These 
were good until worn down short, while cheaper brush did not have 
the requisite stiffness and elasticity. 

The painting the Jeffersonville approach, the first coat 1892, 
was done cost about 300, making the total cost painting 
the entire work 194 ft. long, with two coats, $11 000. 

results this case seem good argument for the use 
oxide iron paint. was cheap first cost, easily applied, and 
far the indications are that will prove exceedingly durable. The 
work the present time after two years apparently good con- 
dition when finished, and examination shows sign rusting 
beginning failure. This good result partly due the good 
quality the paint, and partly the care used cleaning the iron 
before applying the paint. exceedingly doubtful good 
results could have been obtained contract work; fact, the work 
the approach extensions adjacent, done just previously 
reliable and honest contractor, with the same kind paint, under 
inspection the same man who was foreman this work, already 
shows signs rusting through places. The secret good results 
with oxide iron paint seems get honest paint and 
have honestly applied. This same injunction applies, course, 
other paints, but not with equal force, and the author has doubt 
that much the bad odor into which oxide iron paint seems have 
fallen arises from using cheap paints adulterated the ground with 
benzine, and applied iron which has not been cleaned. 

The deductions made the foregoing pages the covering 
power, etc., the paint, and its cost, are, course, based the 
kind paint used this work, and would modified somewhat 
case red lead other paint were substituted for it. 
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Society not responsible, body, for the facts and opinions advanced 
any its publications. 


CAN BUILDINGS MADE 


PRESENTED NOVEMBER 3D, 1897. 


One the most destructive fires this year occurred Pittsburg 
the morning May the total loss being about Three 
buildings, which were generally regarded fire-proof structures, and 
were supposed constructed according the most modern 
methods, were partially burned, and the contents two them 
were entirely destroyed. This circumstance has aroused unusual 
interest among all classes people the construction such build- 
ings. Very much has been written the technical press, both the 
fire and the lessons which the writers would draw from it. The 
loss these particular buildings has also tended strongly condemn 
all buildings their class the public mind, that even among 
men who know most about building construction the question whether 
buildings can really built fire-proof not pertinent. 

The purpose this paper relate brief the incident the 


fire, describe the important characteristics the construction, and 
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point out the lessons which are taught. Much has already been 
well said, while some things have been written that are not so, and 
some important points are not yet brought out. hoped that this 
paper and the discussion the Society will correct any wrong 
impressions the fire, and bring out clearly every point which can 

The author has endeavored avail himself every opportunity 
obtain definite and reliable information the construction the 
buildings and the circumstances the fire, making for the purpose 
personal examination the ruins. 

one very few fires which have burned fiercely buildings 
modern construction, and, while not good atest some 
conditions other fires have been, notably so, the burning the 
Athletic Club Building Chicago, greater interest, because 
concerns different methods construction and several forms fire- 
proofing materials. Practically everything that was combustible 
the Horne Store Building was burned, and the steel frame one side 
was badly wrecked. The contents the Horne Office Building were 
also consumed, was most the woodwork the construction 
the building. The fire the Methodist Building was mostly con- 
fined the three upper floors, where the contents and much the 
wood finish were burned. These are the so-called fireproof buildings. 
The Jenkins Building, where the fire first started, and several smaller 
ones were entirely consumed. The lessons the fire are, therefore, 
confined the two Horne Buildings and the Methodist Building. 

The location these buildings and their relations each other 
are shown the map the fire district, Fig. 

The Horne Store Building was built 1893. six stories high, 
without partitions, and with opening the center ft. wide and 
ft. long, extending from the first floor the top story, surrounded 
each floor iron balustrade. There were also four passenger 
elevators one side the building, with grand staircase between 
them. The opening the floor made these passenger elevators 
and the staircase taken together was almost large the opening 
the center the building. Their location shown Fig. and 
more particularly Figs. Undoubtedly, these vertical 
openings produced draft, fed from every broken window, which 
intensified the heat the fire and its destructive effects manifold. 
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The entire building was occupied Horne’s retail dry goods store. 
The windows Penn Avenue are large was possible make 
them, and they were entirely unprotected, either shutters sprin- 
klers. All the floors and the east and west walls were supported 
steel columns made Z-bars and plates the same, approximately 
the same, the Carnegie ‘‘Standard.” The arrangement these 
columns and the girders and beams which support the floors 

The framework the building heavy. 
the beams and girders which remained place after the fire. The 
interior girders were ins. deep, with double 22-in. web plates, 
in. flange angles and 15-in. cover plates. The beams were all ins. 
deep, carried brackets riveted the side the box girders. 
These beams were not connected the girders all through the top 
flange web, and only two rivets through the bottom flange. The 
girders were fastened the columns two rivets the bottom 
flange and two rivets the top flange. The detail these connec- 
tions shown Fig. The wall girders along Fifth Street were 
ins. deep, with 6-in. flange angles and 7-in. cover plates. These 
girders carried the wall from floor floor, and were completely cov- 
ered the brick masonry the second, fifth and sixth floors. 
the third and fourth floors they were, however, somewhat exposed 
the inside the action the fire. 

The east party wall, shown with the west wall Fig. was also 
from floor floor the girders, but the front wall was self- 
supporting the entire height the building, and the rear wall was 
nearly so. The horizontal parts the front wall the floor lines be- 
tween the windows were carried iron lintels resting the piers, 
and not fastened the steel frame. These lintels most floors were 
close the windows and exposed the action the fire. the 
fourth story they were partially protected course terra cotta, 
but the latter was fastened place iron anchor bolts which passed 
through the terra cotta themselves exposed. Fig. shows 
two sections through the rear wall, part which was supported 
iron the second floor. This shown dotted line Fig. 
The ceiling the sixth story was suspended from the roof beams. 
was composed T-bars, spaced about ins. apart, carry- 
ing solid tile about ins. thick. 
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The street walls were faced with pressed brick and terra cotta 
trimmings above the second floor. Below the second floor these walls 
were finished with Indiana limestone. The cornice the roof level 
was made copper, supported wooden outriggers. The sidewalk 
was made stone, resting steel beams. 

All the fire-proofing the building was made hard-burned ma- 
terial. The floor arches were ins. deep, supported each side 
skewbacks especially designed cover the entire side the beam, 
and the joint between the arch proper and the skewback was made 
that the top the arch was flush with the top the beam. The walls 
all this material were about in. thick, and the sections the 
arches were the old style side construction. The columns were cov- 
ered with tile thick, having one hollow space and walls in. 
thick. All this material was well erected. The floor sleepers, 
spaced about ins. apart, were bedded cinder concrete which 
covered the arches ins. depth, and the floor was finished with hard 
pine. This construction shown Fig. 11. 

The first fire alarm was little before midnight the night May 
2d. The Jenkins Building was occupied the Jenkins Wholesale 
Grocery Company, which carried very heavy stock oils and other 
things which were extremely inflammable; moreover the interior 
the building was constructed entirely wood. effort was first 
made save this building, but soon was determined that 
would impossible, the attention the firemen Penn Avenue was 
directed the Horne Buildings, and they started carry hose the 
roof the Office Building. this could done, however, the 
entire front the Jenkins Building Penn Avenue fell into the 
street. The fire was pushed, were, into the street. Its flames 

leaped entirely across the fronts the Horne Buildings, consum- 
ing some the apparatus the Fire Department, cracking and melt- 
ing the glass the windows, and setting fire everything that could 
consumed these buildings adjacent the windows. With 
suddenness that can scarcely conceived, the entire contents the 
Horne Store Building were fire, and less than half hour they 
were entirely consumed. the four upper floors scarcely vestige 
woodwork any kind was left the building, and the two lower 
floors was almost bad. 


The tank the roof fell the first story and carried with 
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large section the steel construction, bending, tearing and breaking 
the adjacent columns and beams and pushing out the adjoining wall. 
The front the Jenkins Building Practically 
water was thrown into either the Horne Buildings until the fire 
those buildings had spent itself. o’clock the firemen were able 
get into the Store Building and throw water the vaults. The 
face brick Penn Avenue both the Horne Buildings endured the 
fire well and was injured but little. The cut stone and terra cotta, 
however, were both very badly cracked and flaked off the heat, and 
this account the entire front wall had taken down, that 
which stood the fire well, together with that which did not. would 
interesting know how much this injury the terra cotta was 
due the water being thrown upon while was hot, but im- 
possible get any information this point that would conclusive. 

Some the exterior lintels where the span was long and the iron 
not very heavy were bent they can not used again. The light 
T-bar framing for the suspended ceiling the sixth story was bent 
and warped the heat that will have taken out. Some 
the lighter framing around the opening the middle the build- 
ing was also injured. All the beams marked the plans with cross 
need straightening fixing some way before they are used again, 
while the beams and girders completely destroyed, and omitted from 
the framing plans, will course have new material. This data 
reproduced from the report the engineers appointed the 
adjusters examine the buildings and decide upon the exact loss. 
From the basis this report the author would estimate the total 
value the steel work the building about $80000. The 
engineers reported loss $18 530, which would about 23% 
the whole value the structural iron the building. All the 
iron, even where covered, must have been heated very great heat, 
for where the tank fell some the columns are bent though they 
were wax, and the paint the ironwork the columns remaining 
covered also shows the evidence it. 

The cinder concrete over the floor arches was entirely decomposed 
the heat. The tops the arches which remained place are 
everywhere good order, but large portion that part the arch 
that makes the ceiling broken off, leaving the hollow spaces the 
arches opening out into the story below. The skewbacks are also 
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broken badly. general, the covering the columns this build- 
ing remained intact, but the plastering was ruined everywhere. 
the fire-proof the building will have replaced; the east wall 
back the elevators, which was pushed out,of plumb the falling 
tank, will have taken down and rebuilt, and repairs will have 
made the Fifth Street wall. The cornice complete loss, 
largely owing its being supported with wood. Nearly half the 
roof was entirely torn out the falling tank, but where remained 
place seemed uninjured. The rear windows were provided 
with wooden shutters covered both sides with sheet iron. The 
wood all these shutters was charred; and the iron was warped 
badly, though almost every case the shutters held their places 
until after o’clock, when the fire was entirely under control. 
out question they must have aided greatly preventing the fire from 
spreading the adjoining buildings the rear. 

Plate XVIII, Fig. shows the condition the Store Building after 
the fire, and Fig. view the first floor the same building 
looking from the center the building towards the fallen tank, which 
shows quite clearly the background. This picture also shows the 
construction the light court and the railing balustrade which 
surrounded it. Plate XIX, Fig. also taken the first floor, but 
looking the opposite direction. shows the ceiling and some 
the broken tile. The floor arches did not endure the fire well 
the upper floors they did this. Plate XIX, Fig. shows the 
foreground how the terra cotta was flaked off and broken around the 
windows the Store Building. the background the right 
shows the ruin the grocery store, the one-story building through 
which the street cars go, and the side front the Methodist Build- 
ing. This picture was taken several weeks after the fire, and the 
repairs the window frames and windows the latter building had 
already been completed. 

The Horne Office Building was not the Horne Store 
Building, and was only four stories high. was built 1894. The 
entrance the office portion the building, the third and fourth 
floors, was the extreme western side the building. the base- 
ment, the first story, and the second story, the remaining portion 
the building was divided into four parts solid partitions extend- 
ing from the front the rear the building. The western part was 
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occupied drug store, the part adjoining this millinery store, 
the next part carpet store, and the eastern part china store. 
Each these stores occupied its apartments the basement and 
the first and second stories. There also court the building 
similar the one the Store Building, but only extends the 
third floor. 

The evidence the firemen agrees with what the very nature 
the construction would indicate the way the fire burned the 
two buildings. the Store Building the draft was from the out- 
side and through the center. the Office Building was directly 
through these tunnel-like shafts the first and second floor from the 
front the rear the building. floor each store was like 


TYPICAL 
GIRDER 


long flue, and all the contents and woodwork used the construc- 
tion were entirely consumed. 
some respects the construction the building was similar 
the construction the Store Building. The floors were carried 
15-in. beams and Z-bar columns; they were also covered with cinder 
concrete and finished with wood flooring. The fioor arches were ins. 
deep, supported skewbacks similar those the Store Building. 
The ceiling the top story was made light blocks fire-proofing 
supported T-bar construction. other respects, however, the 
construction was radically different from that the Store Building. 
The girders were made double 20-in. beams. The exterior walls 
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were self-supporting. The floor arches were end construction in- 
stead side construction, and, what most worthy notice, they 
were made porous material instead hard-clay material. sec- 
tion the floor shown Fig. 12. 

The column covering, the ceiling the top story, and the parti- 
tions were also made the porous material. column covering, 
however, was about in. thick and solid, instead ins. thick and 
hollow. The walls the floor arches were generally in. thick. All 
the partitions the building were supported near the floor 
wooden frame. The front wall the building was finished with In- 
diana limestone the second floor, and with pressed brick above 
the second floor. Three the piers extended down the sidewalk, 
and three them started the second floor and were supported 
the first story cast-iron columns. Plate gives two elevations 
the front this building, showing these features the construction, 
and the division the building into the entrance and four stores. 

Owing the partitions the third and fourth floors the fire did 
not its work completely did the story below, but every- 
where the front the building and places entirely through the 
building every vestige woodwork was completely consumed. This 
was particularly noticeable wherever the fire had chance get 
draft through the building. the stores and the offices, wherever 
the fire burned the hottest, the woodwork was completely burned 
out that nothing was left the floor sleepers, which were almost com- 
pletely bedded concrete, and the framework the partitions was 
also entirely consumed. Plate XXI, Fig. shows corridor the 
third floor where the partitions obstructed the progress the fire 
most, and yet will noticed the wood was nearly all burned 
through. 

The steel construction almost entirely uninjured. few angle 
bars about the court and few lintel beams the front wall are all 
that will need replacing, and this will cost only few dollars. The 
floor arches were also good condition. The damage almost 
entirely confined the bottom the skewbacks which covered 
portion the beams. This shown quite clearly the illustra- 
tion portion the ceiling the second Fig. Plate 
XXI. This picture taken about the worst place the building. 
The bottoms the tiles the arch proper were not broken out 
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they were great extent the Store Building. The column cover- 
ing also stood the fire remarkably well, considering the shape the 
tile that was used for the purpose. The partitions between the stores 
nearly all remained standing spite the fact that where the wood 
burned out the opening extended from column column. fair ex- 
ample this shown Plate XXII, Fig. Some the partitions 
the offices stood the same way, but many them sagged down 
when the framework burned out, and few were entirely broken 
down. The cinder concrete was also entirely ruined, but the ceiling 
the fourth story was injured very little, and the roof, excepting the 
skylight and some the flashing along the front wall, left good 
before the fire. Even the light trusses over the court are entirely 
uninjured. 


The Methodist Building was also built 1894. long and 


11. 


narrow and very much smaller than either the other buildings, 
covering only about one-fourth much ground the Horne Office 
Building, and about one-sixth much ground the Store Building. 
eight stories high, occupied book store the first floor, 
and offices the other floors. 

reference Fig. will seen that the broad side the 
building was exposed the fire. The offices were all this side 
the building running back hall and stairway the other side. 
The construction the building almost every particular was dif- 
ferent from that the other buildings. The exterior walls were made 
brick with sandstone trimmings, self-supporting. There were 
interior columns the building, but columns the walls supported 
20-in. beams spanning the entire width the building. These beams 
were supported about ft. apart, and carried floor arches without 
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the use joists other intermediate beams. These floor arches are 
composed solid bed concrete about ins. thick, made Port- 
land cement and slag, and strengthened with imbedded wires extend- 
ing over the tops the 20-in. beams. The whole construction 
designed that the top the concrete about flush with the tops 
the beams, shown Fig. 13. That portion the 
ing below the arch also boxed with concrete the same kind. 
All the partitions the building are made 4-in. wood studding 
the ordinary way, covered with wire lath both sides 
tered. The spaces between the studding are not filled. The ceiling 
the top story made wood, suspended and covered with wire 
lath the same the partitions. 

The fire seems have been greatest the top story and nearly 
bad the two stories below. The windows the east wall the 
Jenkins Building facing the Methodist Building were provided with 
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iron shutters. The rear portion this wall did not fall during the 
fire. This was great protection the Methodist Building. The 
front portion the east wall the Jenkins Building fell shortly after 
the wall facing Penn Avenue fell, and nearly all the window frames 
the Methodist Building once took fire. the entrance this 
building and the stairs and halls are all the side furthest from the 
fire, the firemen could take their hose into the building and fight the 
fire each story from the inside. There was room this build- 
ing where the woodwork was entirely consumed. The wood the 
floors was burned only few places. The ironwork and the con- 
crete the floors were not seriously injured. very small expense 
will make the former good new, and all the concrete floors can 


used again, though the owners are putting some additional beams 
for their support. The floors are deflected. They have evidently 
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been since the building was erected, though the deflection seemed 
the author have been somewhat increased the fire. The partitions 
offered but little resistance the fire and are badly damaged wherever 
the fire made entrance the building. The ceilings also suffered 
severely. 

careful study the illustrations from Plate XXII, Fig. 
Plate XXIV, Fig. inclusive, tells the story the fire this building 
better than words. Plate XXII, Fig. shows the rear part the east 
wall the Jenkins Building still standing after the fire, and the fire- 
men throwing water the fire from the roof the one-story build- 
ing, between the Methodist Building and the grocery. Plate 
Fig. shows one large room the eighth floor, the interior 
architect’s office; Fig. the same plate room the seventh 
floor. Plate XXIV, Fig. another room the seventh floor, and 
Fig. room the sixth floor. 


much for the construction the buildings, the fire and its 


CINDER CONCRETE 


SIX INCH CONCRETE OF PORTLAND CEMENT AND FURNACE SLAG 
REINFORCED WITH WIRES AND GAS PIPE 


effects. entering upon discussion the relative merits the 
different buildings, the different materials used them, and the 
lessons taught the effects the fire, may well first all 
call attention serious faults the construction all three build- 
ings, which were inexcusable and greatly increased the loss pertaining 
the buildings themselves. 

The sound value the Store Building estimated the insur- 
ance adjusters $367 980, while the total damage given 
$206 747. This exclusive boilers and dynamos. The loss the 
steel construction, reported the board engineers appointed 
the adjusters, stated before, was $18 530, that say, the loss 
the steel construction was about the whole loss, or, pre- 
viously stated, about 23% the whole value that part the con- 
struction. Out 336 columns the building, counting each story 
separate, were entirely destroyed, and were injured 


require fixing and re-erecting. Four heavy girders were also ruined, 
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and others were injured. These figures are made from the engi- 
neers’ report before referred to. 

The location the tank the roof shown Fig. was 
ft. diameter and ft. long, made steel plates in. thick the 
cylinder and in. thick the heads, and had capacity about 
000 galls. working, however, only about. half this should 
figured on, and the total weight tank and contents when fell was 
therefore probably not more than 30000 Ibs. was supported 
roof beams which were carried one end the girder between 
columns and 37, and the other end the wall girder between 
columns and 10, and enclosed with tile wall and asphalt roof. The 
four beams under the tank were ins. deep. The roof here, else- 
where, was protected only the suspended ceiling. None the roof 
framing was fire-proofed, and exception was made the beams 
under the tank. The intensity the heat this point was also 
greater, for was the top the flue. Whether the beams the 
columns gave way because the factor safety them was not 
great should have been, the heat was simply too great for any- 
thing withstand, and the absence fire-proofing alone blame, 
matters little. The fact remains that good fire-proofing would un- 
doubtedly have saved the tank, and the tank had not fallen all, 
the loss the steel construction would have been, estimated 
the adjusters, not more than per cent. 

careful examination Figs. and will show that more 
than one-third the roof was torn away, were large areas all 
floors, decreasing from top bottom. One cannot help asking why 
beams distant from the tank were torn out the fall. should 
particularly noticed, too, that the tank fell comparatively open 
place where the framing laterally was much weaker than elsewhere. 
Why, also, did the beams give way more than the girders, and why 
was the wall bulged out all? seems the author that the 
beams, girders and columns had been connected each other, some- 
what proportionately the strength the members themselves, the 
tank would have gone down through the stairs with very little injury 
the structural iron work the wall, and, the most, this part 
the loss would not have exceeded $5000. is, all the 
beams had replaced, and 14% them had straightened 
fixed. The use metal the top tier columns also, say 
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the least, dangerous practice. more than possible that these 
columns were the first members give way. 

Another particularly discreditable piece work this building 
has already been referred to, the use wooden outriggers support 
the copper cornice. The loss the cornice not given, but must 
have been quite item. 

the Office Building there another grievous fault construc- 
tion, but this case the partitions. fault, too, which has 
been repeated again and again buildings which are counted fire- 
proof. All the partitions this building must taken down, and 
pity, too, for, except the injury due the burning the wooden 
frame which they rested, most them were good after the fire 
they were before. This frame was put nail the baseboard to, 
but was not needed, for the porous material the partitions will hold 
nail nearly well wood. 

The greatest fault the construction the Methodist Building 
also concerns the partitions. this building had had quarter 
the heat that the other buildings had, every partition would have been 
completely destroyed. The fire seems indicate that plastering will 
not prevent the heat great fire from charring wooden frame 
behind it, even does not come off and expose the wood, and such 
are faults which were scarcely matters for question. The knowledge 
and experience architects and builders had already covered this case, 
and the fire can now only emphasize it. 

Nevertheless all.these faults construction had not existed, the 
buildings would have been injured, and the contents the stores, 
least, both the Horne Buildings, would have been burned. They 
offered little resistance fire because the glass the windows broke 
into pieces and some places melted, immediately after the front 
wall the grocery building fell into the street. 

The firemen could not moment stand the heat, which they claim 
was hotter than any their oil fires. They scarcely saved their en- 
gines and their lives, and they had, some cases, turn the water 
each other, and even then some them were burned. The heat the 
building the opposite side Fifth Street, which was exposed 
only fraction the intense heat the grocery store, turned the water 
thrown steam, that the firemen worked disadvantage 
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not being able see well. Under these circumstances, there could 
hope for the contents either the Horne buildings. 

seems, therefore, the first problem the protection large 
windows, and that, perhaps, the most important lesson this fire 
the necessity that protection. not important some New 
York and Chicago buildings cities like Pittsburg, for the 
former there are many incombustible and fire-proof structures that 
heat great enough break glass across the street not likely occur, 
whereas smaller cities having only few buildings modern type, 
many cases surrounded all sides buildings built largely 
wood, the danger glass areas greatly increased. 

seems ingenuity ought furnish some practicable scheme 
for protecting large window openings. The shutters the rear 
the Horne store did most excellent service and the covering 
was only thin sheet iron. Why should not all windows fire-proof 
buildings provided with iron window frames, and iron sash and 
metallic rolling shutters some character? The solid 
folding shutter objectionable front openings because disfigures 
the building, and they are the inside window, they prevent 
proper use it. 

Without question automatic sprinklers other water safeguards 
against fire have had large sphere usefulness, and might de- 
vised protection show-windows. seems, however, 
the shutter should some solid material. Firemen would 
not hesitate enter store and fight any fire behind solid barrier, 
and but the worst cases such assistance would scarcely re- 
quired. Besides this, solid barrier secured the protection, there 
might loss contents; whereas the damage water stock 
merchandise might bad the loss from fire. One the 
principal points made reference the sprinkler that pail 
water the beginning will extinguish any fire and that the sprinkler 
itself furnishes that first pail water. The automatic fuse is, there- 
fore, made act very low temperature, say 150°, while the heat 
show window such city Pittsburg may exceed 000°, or, 
rare cases, double that amount. 


Some the best buildings have iron window frames and sash, and 
other buildings with large windows, larger than these Pittsburg, 
are provided with rolling shutters. Wood frames and sash are used, 
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generally because their economy, and consequently not only 
question how,” but subsequently question persuading each 
owner meet the additional expense. 

Some reports the fire have condemned the large openings, but 
who can say that the fire would not, under the same circumstances, 
have spread with equal rapidity through smaller openings. Reform 
buildings cannot conducted along lines which shut out the light 
deprive the building its architectural design. The end must 
accomplished, accomplished all satisfactorily, protecting 
the windows and not changing their size. dark cities, like 
Chicago and Pittsburg, the large light areas are exceedingly im- 
portant and are one the chief advantages modern building 
methods. 

Kindred this evil unprotected window openings the open 
shaft through the center, which practically makes one room the 
entire building. Indeed, far the progress the fire con- 
cerned, worse than one room. Insurance men have long recog- 
nized that large store buildings open over entire floors, and through 
all stories are dangerous fire risk, and must remain unless some 
satisfactory method can designed dividing the space either per- 
manently when not inuse. The insurance adjusters their report 
suggest that such light shafts might protected asbestic 
covering made roll and come together the center. Such 
arrangement would close the shaft each floor level. this par- 
ticular case the fire undoubtedly entered through the windows one 
time all floors. The open shaft did not prevent the destruction 
the contents, but only intensified the heat the upper floors. 
however, the fire should start such store the lower floor, and 
was not almost immediately extinguished fire service some 
sort, the chances are altogether probable that the open shaft would 
the means the destruction the entire contents the building; 
whereas, the floors could closed some simple mechanism, 
such fire could confined the floor which originated. 

seems the author that, however perfect scheme can 
worked out for fire protection the use water, the importance 
separating floors from each other, least emergency and when 
not use, and indeed separating stores into parts the same way, 
would still vitally important. 


q 
| 
4 
at 
se 
t 
q 


PLATE 
PAPERS AM. SOC. 


SEPTEMBER, 1897. 
PURDY FIRE-PROOF 


4 


' 
mike 
x 


PURDY FIRE-PROOF CONSTRUCTION. 465 


One the most important object lessons relating the fire per- 
tains the fire-proofing. 

The fire teaches nothing the real fire-proof qualities good 
concrete floor construction, for the floors the Methodist Building 
were not subjected real test. The heat the outside the 
building was only fraction what was the other buildings, 
testified the firemen and the fact that the stone trimmings 
the exterior walls exposed the heat were injured only three small 
places, while the fire the inside was confined area entirely 
controlled the fire department. Whether ordinary concrete, or, for 
that matter, concrete any kind, will resist more fire and cold water 
than brickwork other forms burned clay undetermined and 
debatable. Certainly this fire does not prove that will that 
will not. 

between the burned material and the porous, however, the su- 
periority the latter now manufactured and used was clearly 
illustrated. The author ventures the definite statement, that parti- 
tions 4-in. hollow porous material made sawdust and clay prop- 
erly manufactured and properly put place, column covering 
the same way least ins. thick, and floor arches the same mate- 
rial deep enough for flush ceilings, with properly designed skewbacks 
and beam flange protection, will stand any possible combination 
heat and water, without material injury. seems him that the fire 
the Athletic Club Building Chicago proved this, does the fire 
Pittsburg. 

The same thing cannot said, however, regard hard-burned 
clay material, now manufactured, especially the West, 
where, the interest economy, has been made lighter than the 
East, though theory ought make satisfactory resistance fire, 
for incombustible and hardened with heat, and brick which 
made the same way can relied Yet not this fire 
alone, but others have demonstrated that the hard material will crack 
and fall pieces under great heat, even not suddenly cooled 
with water thrown upon it. 

The work the store, both the arches and around 
the columns, was erected well. Indeed, was probably erected better 
than the average New York building, and the damage the fire- 
proofing that building primarily due its being hard material 
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instead porous. The covering the girders and beams which pro- 
jected below the ceiling line was pretty generally broken, and this 
must have been due large measure the fact that the ceiling was 
not level surface, though the loss was, without doubt, increased 
account the very few divisions the tile and the very thin walls. 
The material used New York all thicker and heavier than this 
was, and that account would probably stand fire better. That 
the damage the fire-proofing primarily due its being hard tile 
instead porous is, however, shown comparison between the 
two Horne Buildings. both cases the ceiling was paneled. the 
Store Building the bottom the hard tile arches was broken the 
fire, whereas the Office Building there was scarcely any injury 
that kind. The insurance adjusters state that there only salvage 
163% the fire-proofing the Store Building, but that they be- 
lieve the tank had not fallen, the salvage would have been least 
per cent. 

satisfactory fire-proofing material when properly constructed 
all its details should not suffer loss more than the 
most. 

The fire-proofing the Office Building suffered much more than 
this, but every case there special cause for the injury, entirely 
independent the quality texture the material. The adjusters 
report loss the partitions, and this low when remem- 
bered that every partition the building was left unsupported the 
burning out the wooden frame. The column covering resisted the 
fire unexpectedly well, but the single thickness material makes 
wretched covering, and should all replaced with hollow blocks. 
places, shown Plate XXI, Fig. the skewbacks covering the 
beams projecting below the arches suffered severely. the insurance 
companies were required replace all these broken pieces, would 
necessitate the removal arches which were entirely uninjured. The 
author has not been able account for the large percentage dam- 
age allowed the adjusters this part the fire-proofing, 
any other supposition, for his examination found practically 
none the arches injured, and the contractors rebuilding have 
furnished only 300 ft. new arches, while there are 000 ft. the 
building. 

Besides this, which perhaps the most important observation 
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regard the fire-proofing, the following conclusions seem also 
warranted. 

The breaking the hard tile arches the bottom due the 
inability the materials withstand inequalities contraction and 
expansion, and breaks the corners, both because the strain 
greatest and the tile weakest there. There inequality ex- 
pansion because heated only one side. The strain greatest 
the corners because the expansion one side tends shear that 
side from the adjoining ones, and weakest the corners because 
there any initia] stress the material would more naturally 
occur there than elsewhere, while the very fact that breaks that 
particular place more than anywhere else indicates that lacking 
strength along the edges. The report the board expert engi- 
neers appointed the appraisers furnishes some valuable facts, but 
some their observations seem the author extremely fallacious, 
and quite regard this point. They state effect that the scal- 
ing off the lower web the floor arches due the lateral motion 
the iron work caused the heat the fire. panel surrounded 
iron will enlarge area the iron expands, and true, 
they claim, that the iron expands more than the arches, the process 
expansion would seem relieve the arch, whole part, instead 
bringing any strain bear upon tending destruction. The 
damage the tile also not due the subsequent process con- 
struction, for, matter fact, the damage the tile occurs dur- 
ing the fire and not after it. 

The tendency the times make the material too light. the 
walls the material were made thicker, certainly would add 
strength. Possibly, also, the angles the inside were rounded 
more, the strength the corners would increased. Checks and 
cracks the corners the blocks delivered from the factory may 
not particularly objectionable, far support the floor con- 
cerned, but they are objectionable resisting fire effects, and such tile 
will pieces sooner than that which free from such imperfec- 
tions. 

Possibly some clays which hard-burned fire-proofing material are 
made have more strength than others, and, this account alone, the 
effect the fire one case can certain criterion what the 
exact effect will another case, and the thickness the walls and 
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the various parts the material might possibly lighter with some 
clays than with others. 

Unbroken ceilings should always preferred panel work 
with beams projecting below, matter what way they may pro- 
tected. This fire greatly emphasizes this fact. The exposed area in- 
creased when floors are built they were the Horne Buildings, and, 
besides, the panel forms pocket which confines the heat and makes 
more effective. even surface deflects heat does light, and 
the surface even, the covering the beams where protection most 
needed will not suffer the worst punishment did the Horne 
Buildings. The fact that the beams which were uncovered the 
action the fire were not and ruined reason why they 
should not covered that the tile will not come off any kind 
fire. 

The bottom the arch should also low enough under the beam 
permit the bottom flange covered with hollow tile, or, 
least, with solid tile having open space between the covering and 
the beam. the material now manufactured, this rarely ac- 
complished, and the workmanship putting the beam covers place 
often bad. seems there might improvement this 
direction, and that the material should designed such way that 
will not only theoretically good, but designed that the beam 
cover cannot possibly improperly placed. 

All partitions and all column covering should built the 
arches. Cinder concrete which will crumble away not much better 
for support than wood which burns away. Builders may object 
such provision, but would not great hardship add materi- 
ally the cost. 

Wood should not used partitions any way whatever. Iron 
should used frame all openings. 

The insurance adjusters have also called attention the fact that 
the damaged limestone the first story the Horne Buildings re- 
quires the pulling down and rebuilding much brickwork which was 
entirely unharmed. They state that there would not have been more 
than 15% loss the brickwork other members had stood, whereas 
the loss actually least the excess being due, presumed, 
the falling the tank and the taking down good walls ac- 
count the broken terra cotta and stonework. 
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They also call attention the broken sidewalk, which was total 
loss, and state that the beams had been filled with brick arches 
and finished with cement, the loss would have been very small. 

All experts who have examined into the matter carefully seem 
agree that the fire demonstrated the success the steel-frame method 
construction. 

The general public not sufficiently informed not careful 
discriminate exactly what meant the words fire-proof con- 
struction, and naturally questions the success fire-proof build- 
ings. fire-proof buildings are meant those that will prevent in- 
flammable contents from burning, and, some extent, from injuring 
the structure itself, when the fire once started the inside, the an- 
swer must always remain ‘‘no,” and the public might well under- 
stand it. The expression building” should properly 
defined building which will not burn, matter how great fire 
may exposed from without, and which will confine internal 
fire any room which occurs, without material injury the rest 
the structure. 

this sense the word buildings can made fire-proof, and the 
fire Pittsburg rather confirms that opinion than otherwise. 

attempt has been made this paper get the exact tem- 
perature the fire, first, because the examination the buildings was 
made too late with any degree satisfaction, and also be- 
cause the conclusions arrived are not necessarily dependent upon 
the exact temperature. every discussion must taken into ac- 
count that two fires are alike. the unexpected that always 
happens, and the only measures that can depended upon are those 
designed meet extraordinary conditions which must always 
certain extent assumed. 

conclusion, recapitulation the most important points in- 
tended brought out this paper may not out place. 

The best design, the best specifications, and the best workmanship 
every detail the construction building, are quite essential 
making fire-proof structure which can depended upon any 
emergency. 

The whole exterior building should built materials 
that will not injured heat. This fire would point brick- 
work the most desirable material, and without question throws 
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terra cotta under cloud. This observation should cover the win- 
dows well the walls, and points something new and better 
than has yet been used any great extent building operations. 

Large store buildings, open over entire floors and through all 
stories, must always dangerous fire risk, and important 
that large apartment stores should occupy such quarters during 
business hours, the only way give them any satisfactory security 
against fire must subdivision departments with fire-proof 
curtains some other movable divisions that can quickly and 
easily operated. 

now manufactured porous tile terra cotta fire-proofing can 
relied upon protect the steel construction, while the hard-burned 
material cannot depended upon with the same certainty. 

Woodwork covered with wire lath and plastering not fire-proof 
construction, and the efficiency concrete floors was not tested 
this fire. 
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MEMOIR DECEASED MEMBER. 


will hereafter reproduced the Volumes Transactions. Any 
information which will amplify the records here printed, correct any errors, should 
forwarded the Secretary prior the final publication. 


FRANCIS ASBURY LYTE, Assoc. Am, Soc. E.* 


1896. 


Francis Asbury Lyte was born East Lampeter township, Lan- 
caster County, Pa., March 6th, 1854. His education was obtained 
the public schools the township, and the Pennsylvania Nor- 
Millersville. For about two years after graduating 
taught school Ebensburg, Pa. engineering career did not 
commence, far can learned, until 1881, when was engaged 
chainman for the Pittsburg, McKeesport and Youghiogheny Rail- 
road. rose rapidly through the grades rodman, instrument- 
man and assistant engineer that first assistant engineer. From 
March, 1882, September, 1883, was charge transit party 
for Baker Gilmore Minneapolis, Minn.; September, 1883, 
was associated with Straw the purchase the good-will 
his employers, and for somewhat over year carried general sur- 
veying practice city and railroad work. The firm was dissolved 
1885, and Mr. Lyte acted fora year the general western agent 
the Morse Bridge Company. 1888 was chief engineer the 
Kane Oil Field Railroad. From June, 1889, June, 1891, was 
general eastern agent for the Variety Iron Works Company, and after- 
ward represented the Massillon Bridge Company the East. 

When the First National Bank Kane, Pa., was organized, early 
1896, Mr. Lyte was unanimously chosen cashier, and held this 
position until his death, which occurred June 24th, 1896. 


Memoir prepared from information furnished Dr. Oram Lyte, and from 
papers file the Society House. 
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MINUTES MEETINGS. 


THE SOCIETY. 
October 6th, meeting was called order 20.20 


Vice-President William Hutton the chair; Charles War- 


ren Hunt, Secretary, and present, also, members and visitors. 


The minutes the meetings September and 15th, 1897, were 
approved printed Proceedings for September, 1897. 


The Chair appointed Messrs. Henry Goldmark, George Baum and 
Evans tellers canvass the ballot the proposed amendment 
Articie Section the Constitution. 


The Secretary announced that the New Society House would 
formally opened November 24th, 1897.* 


See announcement, page 170. 
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Resulting from Changes Velocity Water Pipes,” was presented 
the Secretary, who read correspondence the subject from 
Messrs. Frizell, Noble and Charles Sherman. The 
paper was discussed Messrs. Rudolph Hering and Henry Gold- 
mark. 


Ballots were canvassed and the following candidates declared 
elected: 
MEMBERS. 


GILBERT JAMES BELL, Keithsburg, 
ABRAHAM Cleveland, Ohio. 
Philadelphia, Pa. 

New Orleans, La. 


MEMBERS. 


Winn, Florence, Ala. 


The Secretary announced the election the Board Direction 
October 5th, 1897, the following candidates: 


JUNIORS: 


FREDERICK AURYANSEN, Piermont, 
THEODORE New York City. 
Curtis Carbondale, 

Nep Steelton, Pa. 


read the list nominees* presented the Nominat- 
ing Committee for the offices filled the next annual election. 


The report the tellers appointed canvass the ballot the 
following proposed amendment the Constitution was read the 
Secretary: 

ARTICLE V.—OFFICERS. 


1.—The officers the Society shall President, four Vice-Pres- 


idents, eighteen Directors, Secretary, and Treasurer, who, with 


See page 169. 
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the five latest living Past-Presidents, who continue members, 
shall constitute the Board Direction which the government 
the Society shall vested, and who shall the Trustees provided 
for the laws under which the Society organized. For the election 
Honorary Members, all the Past-Presidents shall members the 
Board Direction, any Past-President who may disqualified 
mental bodily infirmity, and the evidence said disqualification 
shall written certificate from his attending physician, some 
officer the Society. 


REPORT TELLERS. 


AMENDMENT. 


Voted and counted........ 474 


Number affirmative votes necessary for the 
adoption amendment (two-thirds 


Henry 

Evans, 
Tellers. 


Chair announced the result the canvass that the proposed 
amendment Section Article the Constitution adopted, 
two-thirds all the ballots cast being favor this amendment. 


Adjourned. 


October 1897.—The meeting was called order 20.20 
o’clock, Vice-President William Hutton the chair; Charles 
Warren Hunt, Secretary, and present, also, members and guests. 


paper Selby, Jun. Am. Soc. E., entitled, Painting 
the Louisville and Jeffersonville Bridge,” was presented the Secre- 
tary, and discussed Messrs. Breithaupt, Purdon, Graves, 
Sabin, Goldmark, Buck, North, Purdy, Evans, McC. 
Parker, Whinery, Metcalf, John Thomson, Shaler and 
Lesley. 


Adjourned. 
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THE BOARD DIRECTION. 


October 5th, 1897.—Nine members present. 

The appointment was announced the following members 
Board Censors award prizes for 1897: Frederic Stearns, Rob- 
ert Moore, Henry Richardson. 

communication was received from the Nominating Committee 
nominating candidates for the offices filled the next annual 

The resignation John Goodell, Assoc. Am. Soc. E., 
Assistant Secretary was presented and accepted. 

McMinn, Am. E., was appointed Acting Assistant 
Secretary. 

Applications were considered and other routine business trans- 
acted. 

Five candidates were elected 


Adjourned. 


EARTH SLOPES TROPICAL COUNTRIES. 
Discussion THE HELD SEPTEMBER 1897. 


Am. Soc. E.—I have been giving some attention 
the effects exceptionally heavy rainfall upon earthwork, and 
would like ask any member the Society who has had experience 
tropical subtropical countries, where the rainfall unusually 
heavy, can give any data the stability the slope, the 
angle which slopes various material will resist the abrasive action 
such rainfall. stated that some places one road now 
investigating there rainfall over 300 ins. year, and yet the 
slopes are embankments, and to1 excavation, and stand 
remarkably well. 

Davis, Am. Soc. E.—I have had experience sev- 
eral years tropical countries, and think that slopes steeper than 
will stand better than anything flatter. first experience was 
Nicaragua. have seen slopes there where the material was decom- 
posed rock. would ordinarily classed very tough 
and tenacious clay. Those slopes, after they had been taken out three 
years, had worn little that writing scratched their face when they 


See page 169. See page 


4 
were taken out was still readable. The face the slope had been 


grown over very little with vegetation, but the natural surface the 
ground, the right way, was covered with dense growth grass, 
which would materially assist preventing erosion. have had also 
some experience Costa Rica, where the railroad running from Port 
Limon San José very steep mountain road all the way. The 
cuts are generally taken out steeper than and stand better than 
when flatter. There are some places the road where they very 
bad landslides. Those are where the material ash 
with shale. very heavy rains this becomes 
saturated, and the whole side the mountain slides, that the rail- 
road has frequently been blocked from one six weeks. other 
points, where the material clay, there very little trouble with 
landslides. have also noticed the roads Venezuela that most 
their slopes are taken much steeper than They stand 
very well, and there very little evidence sliding. have seen 
clay standing vertical Nicaragua with heavy stream water 
pouring over it, and has stood for years. The clay there, while 
hard apparently, reality not. appears like rock bottom, 
although stick can run into it. 

Lant, Jun. Am. Soc. E.—The earth embankments 
the railway Jamaica, British West Indies, have stood well slopes 
greater than and think the fact explained the manner 
which they were formed. The material form the embankments 
was carried boxes, containing about cubic yard, the heads 
men and women, and deposited directed the foreman. The 
constant tramping these bare-footed men and women consolidated 
the material and had most beneficial effect. 

the earth cuts the highways not believe the government 
engineers paid very strict attention the question slopes, have 
seen, upon main highway, cuts about ft. deep where the sides 
were vertical. observation them extended over nearly two 
years, and they seemed unchanged that time. They had 
probably been made many years before. 

Assoc. Am. Soc. E.—Judging from personal 
observations, can say that steep tropical climates stand bet- 
ter than this country. The heavy rains not seem affect them 
much would naturally expect. the nine miles railroad 
built the Caribbean Manganese Company from Nombre Dios, 
the Department Panama, made the slopes the cuts clay 
expected that there would have been many slides after the completion 
the railroad, but considered that would cheaper and more 
convenient clear the slides than remove all the material during 
construction. found, however, that comparatively few slides took 
place, and most the cuts have remained standing steeper 
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inclination than The railroad was built 1894, The rain- 
fall during that year was 127 ins. the coast, and about 150 ins. 
terminal the railroad. This amount rainfall prob- 
ably little below the yearly average that locality. Most the 
heavy slides since the railroad was built have been confined two 
cuts. one them plain that the sliding due the peculiar 
formation the locality question, thin layer sandy clay 
could traced along the sides the cut. This material, being some- 
what permeable, would allow the water run partially through 
and soften such manner precipitate its full into the cut, 
carrying with the same time good portion the mass ma- 
terial above it. 

The spontaneous growth vegetation over the sides the em- 
bankments and cuts has tendency add considerably their 
stability. 

mountainous sections the tropics the clearing the upper 
side should very wide, large trees steep hillside, that look 
they would stand unmoved for many years, are easily under- 
mined the erosion caused the heavy rains, and their down- 
ward journey frequently cause more less extended slides. 

About three months ago, while engaged professional work the 
region Darien, the Department Panama, examined ditch six 
miles long that had been built provide water power for the Darien 
Gold Mining Company, and although the ditch was built along steep 
hillside, and with slopes and even steeper some places, 
very little sliding had taken place. The ditch had been built for over 
year, and its dimensions are ft. wide the top, ft. ins. the 
bottom, and ft. deep. Most the material through which has 
been cut clay, probably resulting from the decomposition meta- 
rocks. 

conclusion, might state that while going through the works 
the Panama Canal, few weeks ago, noticed many steep slopes 
cuts that had been left unfinished when the work was stopped, about 
years ago, and comparatively few slides had taken place. 

Boyp Assoc. Am. Soc. E.—The fact emphasized 
regard these earth slopes that they can safely and preferably 
made steeper than countries where affected frost action. Even 
though subject torrential rainfall, the side ditches the railway 
cuts kept remarkably clean. The steeper slopes were apparently less 
subject wear when standing nearly possible the vertical. 
The slopes the deep railway cuts clay were taken out nearly 
vertical, and stood very well, left the steam shovel, the trimmed 
slope being less than These cuts stand very satisfactorily. 
After long time neglect the side ditches have not filled, and that 
there but little wear proven the pick marks the laborers 
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being clear and sharp after more than three years, and this where the 
rainfall may ins. some days, and with average about 270 
ins. per year. The scanty vegetation growing these slopes affords 
them protection. 

Am. Soc. E.—Embankments and excava- 
tions are subject destruction two ways, one the sliding away 
the material, landslides they are called, and the other erosion. 
has been experience that land not subject slides, the steeper 
the slope can made, the less will the erosion be, and the same true 
embankments. The explanation simple enough. The erosion 
embankment, for instance, bears direct ratio the amount 
water which passes over it. The surface exposed falling water 
steep bank less than flat bank. The amount water carried 
consequently smaller with steep bank, and the erosion less. 
great many who are present have doubt seen very prominent illus- 
trations how often clay and sandy loam will stand very steep 
slopes. The bluffs along the Ohio and Mississippi Rivers are monu- 
mental indications the ability that kind material stand 
almost vertical. There are many those bluffs that have stood 
apparently for century almost vertical for height 40, ft., 
yet they are eroded little the water that moss and lichens are 
growing the clay some points. They have appearance age 
clearly indicating that they have not been eroded. may say, further, 
character that does slide, has been experience that flat slopes 
not prevent it. that kind material, the slope made very 
absorbs more water, and, having absorbed water, condi- 
tion slide. slides out large pockets, and peculiarity all 
these pockets wherever they are observed the fact that the rear 
almost vertical. They begin sliding out with vertical back and 
horizontal face. 


ANNOUNCEMENTS. 


LIST NOMINEES FOR THE OFFICES FILLED THE 
ANNUAL ELECTION, JANUARY roth, 1898. 


accordance with Article VII, Section the Constitution, the 
Nominating Committee having presented the Board Direction 
list nominees for the offices filled the next Annual Election, 
chosen provide, with the officers holding over, Vice-Presi- 
dent and six Directors residing District No. and twelve Directors 
divided equally, with regard number and residence, among the 
remaining districts, Nos. and and the Board, having 
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examined said list, now sends it, accordance with Section the 
same article, every Corporate Member the Society. 


For President, serve one year. 


ALPHONSE New York City. 


For Vice- Presidents, serve two years. 


New York City, representing District No. 
Srearns, Boston, Mass., representing District No. 


For Treasurer, serve one year. 


New York City, representing District No. 


For Directors, serve three years. 


Deyo, New York City, representing District No. 

Joun Montreal, Que., representing District No. 

Henry Boston, Mass., representing District No. 
Pencoyd, Pa., representing District No. 
Joun Grand Rapids, Mich., representing District No. 
Wisner, Detroit, Mich., representing District No. 


FORMAL OPENING NEW SOCIETY HOUSE, 
No. 220 WEST 57th STREET. 


The Board Direction has appointed Committee, consisting 
the President, Secretary, Treasurer and the Chairmen the Finance 
and Building Committees, take charge all the arrangements for 
the opening the New House the Society, and the following pro- 
gramme has been decided upon: 

The date fixed for the formal opening Wednesday, November 
24th, 1897, and this day the house will open for inspection 
members and their friends from until o’clock. 

the afternoon, beginning 3.30, formal exercises will held 
the Auditorium. programme for'this meeting now being arranged 
the Committee. 

the evening o’clock there will House Warming, which 
dancing may expected and supper will served. 

The Committee has decided that the following rules must en- 
forced admissions: 
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| 


Affairs. 


ANNOUNCEMENTS. 


All tickets must obtained application the Secretary. Each 
Member may secure card for himself and for two guests, either ladies 
gentlemen, for the exercises the afternoon, and cards for himself 
and one lady for the evening function. cards may also 
secured members for other ladies their immediate families. 


all cases names guests must furnished, and cards will not 
transferable. 


MEETINGS. 


Wednesday, November 1897, o’clock, regular meeting 
will held, which paper Corydon Purdy, Am. 
E., entitled Buildings Made Fire-Proof?” will pre- 
sented. was printed the September number Proceedings. 


Wednesday, November 17th, 1897, o’clock, regular meeting 
will held, which paper James Branner, Ph. D., entitled 
printed this number Proceedings. 


Wednesday, December 1897, o’clock, regular meeting 


will held, which paper William Cain, Am. Soc. E., 
entitled the Ideal Column,” will presented. 
printed this number Proceedings. 


DISCUSSIONS. 


Discussion the paper Van Ornum, Assoc. Am. Soc. 
E., entitled and Practice Special 
which was presented the meeting September 15th, 1897, will 
closed November 1st, 1897. 

entitled Resulting from Changes Velocity Water 
Pipes,” which was presented the meeting October 6th, 1897, 
will closed November 15th, 1897. 

Discussion the paper Selby, Jun. Am. Soc. E., en- 
titled Painting the Louisville and Jeffersonville Bridge,” which was 


presented the meeting October 20th, 1897, will closed Decem- 
ber Ist, 1897. 
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LIST MEMBERS. 


ABRAHAM LINCOLN 


ALEXANDER 


ALBERT 


SPALDING, WILLIAM AARON 


Norton, Henry 


Horton, 


NED HERBERT 


ADDITIONS. 


MEMBERS. 


816 New Eng- 
land Assoc.M. 
Cleveland, 


Providence, 


neering, University 
Pennsylvania, 


Engr., 
Telephone Bldg., De- 
troit, Mich 


Lawrence, Mass 


Jun. 
Katonah, N.Y. Assoc. 


ASSOCIATE MEMBERS. 


City Engineer, Waxa- 
hachie, Tex 
465 West 22d St., New 


York City 


ASSOCIATE. 


Collins Norton, Engi- 


neers and Contractors, 
Mason Ly- 
man St., Springfield, 


JUNIORS. 


East River Gas Co., 138 


West 42d St., 
York City 


New 


Metropolitan Sewerage 


Commission, Mt. Ver- 
non St., Boston, Mass. 
Care Pennsylvania 
Steel Co., Steelton, Pa. 


Oct. 


Date 
Membership. 


April 1893 
1897 
Sept. 1897 


1897 


1897 
1892 
1897 
1891 
1892 
1897 


1897 


1897 


Aug. 31, 1897 


Aug. 31, 1897 


Oct. 1897 
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Jun. Sept. 
Sept. 
Feb. 
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CHANGES AND CORRECTIONS. 
MEMBERS. 


Engr.’s Office, Dept. Dakota, St. 
Paul, Minn. 


Frep Asst. Supt. Chemical Works, 

House, Cincinnati, Ohio. 

Davis, Prin. Asst. Engr., Brooklyn Elev. 
Co., Sands St., Brooklyn, 

Davis, Frank Care Nicaragua Canal Comm., Army 
Bldg., City. 

ico, Mexico. 

Fox, STEPHENSON Div. Engr., Missouri River Comm., Jef- 
ferson City, Mo. 

ALBERT IRWIN West Canton St., Boston, Mass. 

Bldg., San Francisco, Cal. 

Hopson, JoHN South Canal St., Chicago, 

ALEXANDER CROMBIE..... Nassau St., New York City. 

JAMES ............ 127 East 23d St., New York City. 

ALEXANDER Maj. Corps Engrs., A., Army 
Bldg., New York City. 

ODELL, FREDERICK SYLVESTER......... Black Mountain, 

Purpy, .78 Fifth Ave., New York City. 

Care Arc Welding Co., Newberry 
Bldg., Detroit, Mich. 

ALFRED Iowa City, Iowa. 

INSLEY .............. 209 West 87th St., New York City. 


Woop, Henry Engr., Mass. Topographical Sur- 
vey Commission, Mt. Vernon 
Boston, Mass. 


ASSOCIATE MEMBERS. 


AMORY Sanitary and Hydraulic Engr., Easton, Pa. 
ANDREW Member firm Foster Foyé, 


Broadway, New York City. 
Gray, Asst. Engr., Croton Aqueduct Comm., 
Bronxwood Park, Williamsbridge, 
New York City. 
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Lyons, Mathilda St., Pittsburg, Pa. 
RosENBERG, 136 State St., Albany, 

269 West 136th St., New York City. 
CLARENCE 103 Ballerstein Bidg., Hartford, Conn. 
JOHN Engineer’s Office, Existing 


Lines West Australian Government 
Rys., Perth, West Australia. 


ARTHUR CORNWALLIS...... Chf. Engr. Léon Somzée Cia., Maza- 
pil, Zacatecas, Mexico. 
ASSOCIATE. 
Victoria St., Westminster, London, 
England. 
JUNIORS. 
Morron........ 5943 Alder St., Pittsburg, Pa. 
BENJAMIN FEVRE........ Care Foster Foyé, Room 1167, 
Broadway, New York City. 
Forp, ...143 Lexington Ave., New York City. 
BLEECKER........... 706 East Fayette St., Syracuse, 
JACKSON, WILLIAM........... 440 Atlantic Ave., Pittsburg, Pa. 
103 So. Oxford St., Brooklyn, 
Henry Jr..... William St., New York City. 
RICHARDS, JERRE Locust St., Philadelphia, Pa. 
Lorp ............ 478 State St., Brooklyn, 
101 West Divinity Hall, New Haven, 
Conn. 
ANDREW......... Instructor Applied Mathematics, 
University Texas, Austin, Texas. 
ALEXANDER Inspector, Shiloh, Miss. 


DEATHS. 


FREDERICK BEECHER......... Elected Junior Nov. 5th, 1891; Assoc. 


Nov. 4th, 1896; died Oct. 13th, 1897. 
Mann, Member Sept. 3d, 1884; died 
Oct. 2d, 1897. 
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ADDITIONS 
LIBRARY AND MUSEUM. 


From American Institute Mining Engi- 
neers, New York 


Proceedings the 73d Meeting, Lake 
Superior, July, 1897; Methods Iron 
Mining Northern Minnesota; Bio- 
Notice George Goetz: 

Gold Ores the Black Hills 
Rolled and Drawn Brass; Fullers’ 
Earth Dak.; Clays and Clay- 
Working Industry Colorado; Elec- 
trolytic Assay Applied Refined 
Copper; Development Lake Su- 
perior Iron Ores; Combination Retort 
and Reverberatory Furnace; 
Main Drainage Canal; Notes the 
Tin Deposits Mexico; Mine Dam: 
Some Dike Features the Gogebic 
Iron Range; The Cyanide Process; 
Microstructure Steel and the Cur- 
rent Theories Hardening; Cement 
Deposits Arkansas. 


From L’Association Amicale des Anciens 
Eleves Central des Arts 
Manufactures: 

the Association for August. 
1897. 


From L’Association des Ingénieurs sortis 
des Ecoles Spéciales Gand: 

Annales the Association. Tome XX, 
Livraison. 

From Board Trustees, Sanitary District 
Chicago: 

Proceedings for August 4th, 11th and 
25th, 1897. 

From California Academy Sciences, San 
Francisco, Cal.: 

The Submerged Valleys the Coast 
California, and Lower 
California, Mexico. 

The Reptiles the Pacific Coast and 
Great Basin. John Van Den- 
burgh. 

From Canadian Society Civil Engineers, 
Montreal, Can.: 

Transactions, Vol. Part 

From the Citizens’ Municipal Association 
Philadelphia: 

Eleventh Annual Report the Asso- 
ciation, with list Members, Officers 
and Committees for 1897. 

From the Commissioner Education, 
Washington, C.: 

Report the Commissioner Educa- 
tion for the Year 1895-1896. Volume 
containing Part 

From General Fullerton, U.S. A., 
Chairman the Chickamauga and 
Chattanooga Park Commission, 
Washington, C.: 

Atlas the Battlefields Chicka- 
mauga, Chattanooga and Vicinity. 
VII Plates. 

From the Hunt Co.: 

Coal Handling for Steam Generation. 


From Institution Civil Engineers, Lon- 
don, Eng.: 
List Members, September, 1897. 
From Francis LeBaron: 
Monthly Bulletin the Bureau 
American Republics. 


From Liverpool Engineering Society: 
Vol. XVIII, 23d 
1897. 


From Master Car-Builders’ Association: 
Proceedings, Vol. 1897. 


From University, Montreal, Que.: 
The Annual Calendar for 1897-98, with 
Examination Papers. 
From Michigan College Mines, Hough- 
ton, Mich.: 
Prospectus for 1897-98. 
From Minister Railways for New South 
Wales: 
Annual the Railway Commis- 
sioners Government Railways and 


Tramways for the year ending 30th 
June, 1897. 


Mountain, Melbourne, Austra- 
ia: 
Wood-Paving Australia. 
From the North-East Coast Institution 
Engineers and Shipbuilders: 
Transactions, Vol. XIII, 1896-97. 
From the New York Central and Hudson 
River Railroad Company: 
Twenty-eighth Annual Report the 
Board Directors for the year ended 
June 39th, 1897. 
From Herman Poole, New York City: 
Bulletin Commission Internatio- 
nale des Chemins Fer. 
Vol. Nos. 10,11; Vol. II, Nos. 
10, 11, 12; Vol. III, Nos. 
Vol. IV, Nos. 10, 11; Vol. Nos. 
1-2, 4-5-6, 7-8-9, 10, 12; Vol. VI, Nos. 
10; Vol. VIII, Nos. 12; Vol. Nos. 


Bridge Building, Whipple. 

From Royal Institution Engineers, The 
Hague, Netherlands: 

Gedenkboek uitgegeven ter Gelegen 
heid van het Vijftigjarig Bestaan van 
het Koninklijk Instituut van Inge- 
nieurs, 1847-97. 

From Royal Society Canada: 

Proceedings and Transactions. Second 
Series, Vol. II, 1896. 

From Secretary the Interior, Washing- 
ton, 
Report Population the United 


States the Eleventh Census, 1890, 
Part 


From War Department: 

Survey Buffalo Entrance Erie 
Basin and Black Rock Harbor, New 
York (in duplicate). 

Survey Tampa Bay, Florida (in 
duplicate). 
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Survey Erie Harbor (in duplicate). 

Survey New Haven Harbor, Con- 
necticut (in duplicate). 

From War Department, Chief En- 

Twenty-three Specifications for Dredg- 
ing; Levee Construction; River Im- 

Harbor Work; Wharves; 
Jams; Wreck Removal; Retaining 
Wall; Cement, Stone, Cast- 
ings, Electric Lighting Plant, 
etc. 

Sixteen Specifications River, Canal 
and Harbor Works, Gun Emplace- 
ments, Piers, Barges, Materials, etc., 
ete. 

Specifications and Two Blue-Prints for 
the Breakwater Presque-Isle Point, 
Marquette, Mich. 

Specifications and Seven Blue-Prints 
for Two Breakwater Piers Lake 
Superior Entrance Portage Lake 
Ship Canals, Mich. 

From the War Department, A., Chief 

Annual Report the Chief Ord- 
for the year ended June 30th, 

896. 


From Geological Survey: 

Seventeenth Annual Report, 1895-96, 

Monograph XXV: The Glacial Lake 
Agassiz, Upham. 

Monograph XXVI: The Flora the 
Amboy Clays, Newberry. 

Denver Basin Colorado, Emmons, 
Cross, Eldridge. 

Monograph XXVIII: The Marquette 
Iron-Bearing District Michigan, 
Van Hise, Bayley, Smith. 

Accompany Monograph 
Bearing District Michigan. 

Bulletins, Nos. 87, 127, 130, 135, 136, 
138,°139, 140, 141, 142, 143, 144, 145, 146, 
Brachiopoda, including Bibliography 
and Synonym; Catalogue and Index 
Contributions American Ge- 
ology, 1732-1891; Bibliography and In- 
dex North American Geology, 
Paleontology, Petrology and Min- 
eralogy, for The same for 
1894; The Ancient Volcanic Rocks 
South Mountain, Pennsylvania; The 
Geology the Fort Riley Military 
Reservation and Vicinity, Kansas: 


Artesian Well Prospects the At- 
lantic Coastal Plain Region; Geology 
the Castle Mountain Mining Dis- 
trict, Montana; Report Progress 
for the Calendar year 1895; The 
Eocene Deposits the Middle At- 
lantic Slope Delaware, Maryland 
and Virginia; Brief Contribution 
the Geology and Paleontology 
Northwestern 
graphy Clays and the Ceramic 
Arts; The Moraines the Missouri 
Coteau Attendant De- 
osits; The Potomac Formation 
Bibliography and Index 
North American Geology, Paleon- 
tology, Petrology and Mineralogy for 
1895; Earthquakes California 
1895; Analyses Rocks and Ana- 
lytical Methods, U.S. Geological Sur- 
vey 1880-1896. 
From Royal Society New South Wales: 
Journal and Proceedings the Society, 
Vol. XXX, 


From Thomas Stillman: 
The Action Nitric Acid upon Alumi- 
num Formation Alumi- 
num Nitrate. 


From The Technical Society the Pacific 
Coast: 
Transactions the Society, July, 1895, 
December, 1896. 


From John Trautwine, Jr., Chief 
Bureau Water, Philadelphia, Pa.: 

Second Annual Message Charles 

Warwick, Mayor the City Phila- 

delphia, with Annual Report 

Thomas Thompson, Director 

the Department Public Works, and 

the Bureau Water, for the year 
ending December 


From University New York: 
Report blic Libraries Division, 
1896. 


From Horace Wadlin, Chief Bureau 
Statistics Labor, Massachusetts: 
Annual Statistics Manufactures, 1896, 
Eleventh Report. 
Twenty-seventh Annual Report the 
Bureau Statistics Labor (Massa- 
March, 1897. 


From George Walch, Chief Engineer for 
Irrigation, Madras, India: 
The Engineering Works the 
vari Delta. Vol. 
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AMERICAN SOCIETY CIVIL 


INSTITUTED 1852. 


PAPERS. 


Society not responsible, body, for the facts and opinions advanced 
any its publications. 


CONTENTS: 
Geol Its Relat 
Theory the Ideal Column. 


GEOLOGY ITS RELATIONS TOPOGRAPHY. 


there are laws governing the origin and development topo- 
graphic forms, nothing clearer than that knowledge these laws 
must great importance those who have deal with such forms; 
and, indeed, there constant demand, among those who have not 
devoted much time study the subject, for short and simple em- 
pirical rules for topography. There are such rules for topographic 
forms, but they bold good only limited areas, and fail utterly when- 
ever their general application attempted. There also widespread 
disposition appeal for explanation, especially bold topographic 
forms, the supernatural, violent cataclysmic disturbances, sub- 
terranean upheavals, volcanic outbursts and blow-outs,” and the 
Miltonian idea, which: mountains huge appear emergent, and 
their broad, bare rocks upheave into the serious-minded 


Professor Geology Stanford University. 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 


sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 
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writer thinks the great gorge the Cascade Mountains, through 
which the Columbia River flows, was made God drawing his finger 
across that range.* 

arrive any comprehension topography, such ideas must 
put aside the outset; and the laws that mould topography to-day, 
the agencies which produce it, the materials worked upon, and how 
the work done, must studied before the results can understood. 

Topography the expression geologic structure pretty much 
the outlines the human body are the expression its anatomical 
structure. more precise, topography the resultant the 
operations eroding agencies and the resistance the rocks, the 
time their exposure, the initial position the surface, and the oro- 
graphic changes suffered. These are all fundamentally matters 
geology, and the following generalizations may laid down without 
fear successful contradiction: first, that one can understand 
topography unless comprehends the geologic reasons for it; and 
secondly, that unless one understands topography cannot represent 
correctly. set aman work topography who knows nothing 
geology very like having some one perform surgical operation 
who knows nothing anatomy. 

see, according the light that within us.” One cannot 
picture subject has not studied. However skilled draftsman 
artist may the technique his art, unless understands the 
animal plant has draw, cannot correct picture it. 
topographic representation this equally true, and the more 
important because large part every map must sketched in, and 
this sketching cannot done properly unless who does knows 
what ought there. Unless the topographer knows what look 

for doesn’t find it, finds only part it. This statement 
based small amount experience this fact. has been the 
author’s duty employ many topographers, and all his experience 
their work has but confirmed this opinion. 

the utmost importance the topographer that should 
know what kind topography expect, and, this end, the more 
knows the materials which topography cast, and the agen- 
cies that shape it, the clearer wiil his insight, the less waste time 


Journal exploring tour beyond the Rocky Mountains, Rev. Samuel Parker, 
Ithaca, Y., 1838, 215. 
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and energy will there be, and the truer will his representation 
the relief. 

The object this paper partly point out the origin and con- 
trolling factors some the more important topographic forms, and 
partly show the necessity knowledge geology—especially 
structural geology the topographer. 


Topography here dealt with the representation the forms 
the earth’s surface. These forms are impressed upon, carved in, 
otherwise made the soils and rocks the earth’s crust; but these 
rocks vary among themselves such extent, hardness, struct- 
ure, texture and position, that when subjected the same shaping 
agencies they yield very different results. necessary, therefore, 
the outset, that the topographer should have least general 
knowledge the different kinds rocks, what they are, how they 
originate, and the forms the masses which they occur. 

For the purposes the present paper rocks may classified ac- 
cording the forms and origin their beds follows: 

Water-bedded rocks those laid down water mechanical, 
chemical organic sediments. 

Wind-bedded rocks, those deposited land the form 
blown sand dust. 

Organic deposits, those made living organisms, whether ani- 
mal plant. 


rocks, those cooled from molten condition. 


Brief descriptions the methods formation these different 
classes rocks will given order that the forms the deposits 
may understood, and eventually the topographic relief which 
they give rise. 

The Origin Water-Bedded Rocks.—Water-bedded sedimentary 
rocks are those made sediments, fragmental, skeletal materials, 
whether mineral organic origin, and laid down water. 

The sands, gravels, and clays washed stream into lake 
settle the bottom and form beds mechanical sediments. time 
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the sands form sandstones, the gravels make grits and conglomerates, 
and the clays make shales and slates. When the microscopic organ- 
isms that live the sea perish, their skeletons sink the bottom and 
form beds organic origin. Waves beat upon shores strewn with 
molluscan shells upon coral reefs, break off fragments and grind 
them powder, and this material swept out the undertow and 
sinks the bottom form sedimentary beds organic origin. All 
these sedimentary deposits, whether they are coarse heavy cobble- 
stones, small pebbles, sands clays, are deposited approximately 
horizontal layers the bottom the lake, sea, ocean. 

important note also that the marine sediments are either 
carried down from the land streams, are taken from the imme- 
diate shores and carried out sea the undertow. follows 
either case that the heaviest sediments, the boulders and pebbles, sink 
the bottom first and nearest the shore, while the finest silts, the 
clays, are carried farthest. The currents bearing the finer silts sea- 
ward are seldom checked suddenly, and the result that the weight 
the particles which can carried suspension decreases with the 
force the current. For this reason, over any given area, the coarser 
sediments merge imperceptibly into the finer ones. 

When, the course the earth’s history, such beds are lifted from 
the sea bottom form land, the peculiarities and local variations 
these deposits must have some influence the topography carved 
them. 

the case marine sedimentary beds, made wholly largely 
the skeletal remains microscopic organisms, the deposits are not 
liable local variations are the mechanical silts. These marine 
organisms live the water near the surface, and their remains 
sink the bottom over large areas, while the uniformity their sizes 


and weights offers but little opportunity for any selective action 
currents. 


Some water-laid beds are produced chemical precipitation. 
the case salt lakes, where the water being evaporated, when 
certain density, the gypsum solution precipitated, 
and further evaporation causes the precipitation the salt. The beds 
thus deposited settle over and conform the bottom the basin, and 
are therefore, form, very like mechanically deposited sediments. 

Wind-deposited rocks will not discussed this paper. 
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Organic deposits, other than those already mentioned, are coral 
reefs and peat beds. The coral reefs produce some our limestone 
beds, while lignite and coal have been formed from peat. The coral 
reef rocks are the skeletons secreted coral polyps. The reef-build- 
ing forms these animals can live only warm (68° Fahr.), shallow 
(less than 100 ft.) sea water, and they are thus obliged extend their 
beds horizontally, except where slow subsidence the sea bottom 
they are enabled grow upward. 

Peat grows only moist places, and for the most part 
marshy ones, such the Dismal Swamp Virginia. the course 
geologic time the peat becomes lignite, and still later coal. The inter- 
stratification coal beds with marine sediments can only accounted 
for supposing the peat beds have sunk beneath the sea, and that 
subsequent elevation permitted the re-establishment the peat 
swamps. 

Igneous Rocks.—The rocks that have been molten condition in- 
clude the masses that have been poured out through the crust and 
over great lava outflows, those that have filled and cooled 
other rocks, and also the materials that have been blown out 
volcanoes and have fallen the earth ashes and Where 
these rocks have been spread over the surface lava sheets, their 
forms have been determined the fluidity the molten rock and 
the surface over which they have spread. Sometimes they have been 
submerged after cooling, and sedimentary beds have been laid down 
top them. Where they have been intruded into crevices, their 
forms have been fixed the crevices themselves. These are known 
dikes. the cases fragmental materials blown from volcanic 
vents, the forms are limited local accumulations lying conical 
heaps. Sometimes these materials have fallen water, and, settling 
the bottom, have taken the appearance sedimentary beds, 


far, least, their gross structure concerned. Such beds are 
known water-laid tuffs. 


Tue INTERNAL CHANGES SUFFERED 


The materials sedimentary rocks are first soft and incoherent, 
but the course geologic time most them become compact and 
hard, either from the pressure other rocks heaped upon them, 
account the deposition within them cementing materials from 
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combination the two, account metamorphism internal 


changes. 

Angular rock fragments form breccias, pebbles and gravels; other 

coarse sediments form conglomerates, pudding stones; sands form 
sandstones, and clays form shales slates. The calcareous organic 
remains form chalks and limestones, while siliceous organisms make 

diatomaceous earths, cherts, flints and jaspers. Peats form lignite 

and coal. Even rocks themselves are often greatly changed 

being reheated the action hot water. These changes are 

all internal; some them are the results physical forces, such 

pressure, while others are chemical nature. 


Although the sedimentary rocks were originally laid down ap- 
proximately horizontal beds, yet, where they have been lifted from 
beneath the water, they have not always risen evenly. Their hori- 
has been disturbed. They have been tilted this way and that, 
sometimes thrown into gigantic folds miles across, sometimes into 
wrinkles close crumples, and sometimes they are broken, and the 
edges the beds have slipped past each other. These last-mentioned 
breaks and displacements are called faults. 

Folds and faults are likely occur groups, that is, gentle folds 
occur together, and closely squeezed folds occur together, but the two 
kinds are not often found the same region. Folds may long 
short. Short folds often overlap each other slightly the ends. 
The axes folds are generally approximately parallel given area. 

Faults are also disposed parallel systems given region. 
They may close together far apart; and the amount dis- 
placement may anywhere between fraction inch and thou- 
sands feet. 

the utmost importance the topographer that should 
understand these folds and faults, for they frequently have great 
influence upon the topography. Regarding the size, character rela- 
tions folds and faults, there general can laid down 
anticipation what may found any new region. Their dis- 
tribution seldom anticipated, but must determined 
study the outcrops. knowledge the methods determining 
and locating these structural features indispensable. 
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RELIEF. 


lava stream emerges from beneath the earth’s surface and 
spreads out over wide area, will, very fluid lava, form flat 
surface filling the existing irregularities, much the region 
had been submerged water and the water had frozen. 
should burst forth upon plain and should eject large quan- 
tities pumice, ashes, and the like, these materials would 
accumulate about the mouth the vent and build volcanic 
cone. both instances the topography would formed direct 
construction. 

part the ocean’s bottom should uncovered brought 
and left dry land, would found that this new surface had cer- 


tain irregularities; but rain and frost and streams would soon begin 


attack it, cut stream beds and produce topographic forms 
altogether different from its original surface. The new shore line, 
first comparatively smooth, would once attacked the waves, 
and steep-faced bluff would mark the new beach. All this cutting 
and shaping the new topography would the work removing 
destructive agencies. 

These two general classes agencies—the constructive and de- 


structive—produce most our topographic forms. They will con- 
sidered this order. 


CONSTRUCTIVE AGENCIES AND THE Forms THEY PRODUCE. 


Subaqueous Forms.—Constructive topographic agencies, the 
broad sense, should include subaqueous constructive forms; but while 
the forms delta deposits and off-shore accumulations generally are 
constructive forms, they are comparatively little importance, be- 
cause after emergence they are soon obliterated. There are well-known 
instances, however, such forms, and for that reason they will 
briefly described. 

When stream carrying silts enters quiet body water, the 
checking the current causes some the silts fall the bottom. 
fresh waters some the finest particles remain for long time 
suspended the water, but the salts salt water cause these fine par- 
ticles flocculate cling together little bunches and thus hasten 
their sinking the bottom. Wherever muddy stream enters lake 
sea the silts bears fall the bottom about the stream’s mouth, 
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and, time, build deltas such are found about the mouths 
the Nile, the Rhéne and the Mississippi. 

These deltas, through the operation floods, build rise 
above the average water surface. They are flat top, while their 
seaward faces may slope off more less rapidly into deep water. 
outline they tend fan shaped. Wherever there has been 
elevation delta deposit above water, the form has been found like 
described. The Great Salt Utah not long ago covered 
area 750 square miles, and the streams flowing into made 
deltas, which, the drying the water, have been left uncovered. 
Wherever the waves that lake beat upon its shores, accumulations 
considerable size and extent were formed. These deposits are now 
part the surface relief the region. 

Spits and Bars.—Bars are formed about the mouths streams 
conflicting currents. When stream enters the ocean its current 
tends sweep the sands bears out into deep water; but when the 
tide comes in, the current reversed and flows the channel the 
stream, and these sands are carried the opposite direction. The 
sands tend some middle ground where the currents 
balance each other, and here they build bar which, the help 
storm waves and high tides, may rise above the water. Sometimes 
conditions may favor the accumulation these silts one side 
mouth rather than the other, and they may stretch across it, 
forming spit. 

Waves not always break squarely against the shore, but more 
frequently the surf runs along the beach according the angle the 
wind with the shore. some parts the world the winds blow 
constantly from one direction that the sands are always carried one 
way. When there obstruction such beach eddy formed 
behind it, and here the waves leave the sands they sweep along, and, 
time, long spit neck built, commonly hooked the outer 

Emergent Forms.—Emergent forms topography are those built 
partly beneath the water, but gradually rising above it. Deltas 
built into dry land, lakes filled with silts, turned into marshes, 
and later into dry land, are examples this kind. Sometimes the fiords 


For comprehensive discussion the topographic features shores see Lake 
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submerged valleys along sea coasts have spits and bars formed 
across their mouths the waves and the currents the open sea, 
while the quiet waters behind them the silts brought down the 
streams are deposited until these bays are turned into marshes and 
then into dry land. such cases there older and more precip- 
itous topography diving beneath new and nearly surface. The 
swamps near Oceanside, California, were made this manner. 

Storm beaches and coral islands rising above the surface the sea 
are also constructive emergent forms topography. {River terraces are 
produced partly the constructive and partly the destructive 
work streams. Stream valleys are filled and débris 
times floods, and when the 
streams shrink they cut their 
channels down through these 
materials, and shifting from 
side side leave terraces along 
their courses. 

forms produced direct con- 
struction consist volcanic 
ejectments and certain spring 
and geyser deposits. The sur- 


face forms assumed lava de- SKETCH MAP 
— OF THE COAST 

pend upon the fluidity the NEAR 

lava and upon the character 

the topography over which 


lavas the angle the slope built quite low, while those less 
stand higher angles, even bunch steep-sided heaps 
great distance from their vents. 

The basaltic lavas are comparatively easy fusibility, while the 
trachitic lavas are difficult fusibility. Consequently, basaltic lavas 
form flat sheets lava cones low slopes, while the trachites, emerg- 
ing almost pasty condition, are disposed form steep-sided 
cones. Part these differences, however, due the difference 
the sizes the outflows. 

The profile the great mountain, Mauna Loa, Hawaii, has 
low angle, from 6°, that hardly impresses person 
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climbing mountain. Some volcanic cones are made 
largely loose ashes, broken bits rock that have been 
thrown into the air subterranean explosions, and, falling near the 
vents, have piled cones débris that stand the normal angle 
repose, which from degrees. The lavas Mauna Loa 
are basaltic; those Mount Vesuvius are also basalts very little dif- 
ferent from those Mauna Loa, but Mount Vesuvius made 
largely and ashes, while Mauna Loa chiefly fluid lava. 

These general laws will give some idea the methods which 
such features are formed originally, and the topography ex- 
pected about active volcanoes. must not forgotten, however, 
that there are over the earth’s surface great many extinct volcanoes, 
and while these may still retain much their primitive forms, they 
are more frequently than otherwise modified eroding agencies 
that their characteristic outlines have become partly entirely oblit- 
erated. 

One peculiarity the erosion cinder cones worthy note 
this place: the loose materials the slopes such peaks allow the 
water falling upon them sink beneath the surface once. this 
way these peaks avoid much surface erosion, but the water issues 
springs about the bases the mountains, and their erosion cuts back- 
ward into the cones. 

Spring Deposits.—These are formed the precipitation from solu- 
tion the mineral matter brought the surface subterranean 
waters. They are local importance onl; and are omitted from this 
discussion. 

Faults and Folds.—In sense those forces which produce folds and 
displacements the rocks may looked upon constructive. 
may have, for example, fault escarpments, freshly made folds pro- 
ducing very marked topography. Such cases, however, are not 
common one might suppose, for the reason that the original outlines 
features made this way are soon modified erosion such 
extent that they are thoroughly obscured even entirely obliterated. 

the case, too, both faults and folds the displacements often 
take place slowly that erosion keeps pace with the movements, and 
the structural features produced them never appear marked to- 
pographic forms. some cases, however, faults have produced marked 
topography. most faulting there crack break the rocks, 
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and one side this break the edges the fractured rocks are 
lifted above their former position, thus forming step-like bluff. 
This escarpment may from few inches several hundred feet 


high, and may many miles length. Such breaks are seldom 
straight, but have rough and 


more less irregular edges, 
that detail bluff produced 
larly serrate zig-zag direc- 
tion, although its general course 
may approximately straight. 

The surface forms that may 
produced faulting are 


almost many the forms the fractures, depending upon the 
character and position the rocks, the character the force producing 
the faults, and the inclination the fault face the earth’s surface. 
sent ideal vertical sections 
through the earth’s crust. The 

upper surface each case represents the surface the ground. 
Figs. and the faults have been produced tension, while Figs. 
and they have been produced pressure. These faults may 
close together far apart, 
single double, they may 
branch out different direc- 
tions. While faults are not 
confined any particular area 


rocks, they are much more abundant some regions than others, 

while some they may entirely wanting. given region faults 

often show decided tendency occur parallel sets, and these may 

cross each other 

Ranges California, for ex- 

ample, the faults are for the 

most part parallel the coast line and the main axes the moun- 
tains (see Plate 

The original folds surface rocks have, rule, been long 

exposed that their primitive forms have been entirely destroyed. The 
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long, narrow valleys California, running parallel with the coast and 
with the Sierras, were produced originally faults, but they have 
been greatly modified and widened stream erosion. the case 
faults, the folding rocks has taken place slowly that erosion 
has been able remove obstructions rapidly they rose across 
the drainage. Even cases anticlinal ridges, there have almost 
invariably been thick overlying beds removed from them. The char- 


acters folds will discussed under the head topography 
rocks.” 


DESTRUCTIVE AGENCIES AND How THEY OPERATE. 


Eroding Agencies.—Most topography cut the rocks the 
earth’s crust. All rocks exposed over the earth, whatever their origin, 
are subject the action those natural agencies that cut out topo- 
graphic forms. These agencies act with such extreme slowness that 
not easy matter realize their importance, even believe 
that such vast results can produced such apparently trifling 
forces. If, however, one can realize something the immense periods 
time during which these agencies have been work, there will 
difficulty comprehending the results. 

The agencies that attack, remove, and modify the land surface are 
follows 

Water the form moisture the atmosphere, rains, springs, 
streams, waves and glaciers. 

Atmospheric agencies means winds, changes temperature 
and frost. 

Any agency that causes rocks disintegrate decay, that 
removes them, either before after they decompose, must neces- 
sarily influence the form rock surfaces; but also noted 
that agency may active one place and not another, one 
time and not another, under some conditions and not under others. 

Moisture the Atmosphere.—This affects the rocks hastening the 
chemical decomposition their constituent minerals. 

Rains, Springs and Streams.—The direct mechanical effect rain 
falling upon rock comparatively little importance; its chief work 
done, not falling, but flows away. part this water 
flows away over the surface, and part sinks into the earth, passes 
through the soil and rocks, and, sooner later, emerges springs. 
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Before enters the ground usually absorbs more less organic 
acid one kind another, and this acid greatly facilitates its 
chemical activity. its passage through the rocks dissolves more 
less mineral matter out them, and when emerges spring 
water carries solution considerable quantities the mineral 
constituents the rocks. water has ever been found issuing 
from the earth that did not have more less mineral matter solu- 
tion, while some these waters the quantity enormous. 
order appreciate the amount rock borne away from the land 
the sea this manner one need only determine the amount removed 

1887-88 the author carried observations the 
water the Arkansas River, Little Rock, where was found that 
the dissolved mineral matter one gallon the water varied 
from grains. The total quantity mineral matter removed 
solution one year was 828 350 tons. 

The materials carried down solution this stream are neces- 
sarily removed water from the rocks over the hydrographic basin 
drained. Similar work done all streams, whether large small, 
though the amount material solution the water depends 
more less upon the character the rocks the hydrographic 
basin. This only the chemical work water; its mechanical work 
will now considered. 

The simple fact that water flows off the land along the depressions 
sometimes cited evidence that these depressions have been made 
the water. well said those who object this explanation 
valleys that the water could not possibly flow elsewhere. This 
fact alone cannot, therefore, regarded evidence that valleys are 
made streams. 

The process channel cutting will better understood per- 
fectly flat surface assumed exposed for the first time subaerial 
conditions: rain, snow, frost, streams, changes temperature, etc. 
this flat surface has gentle slope, the water falling thereon will 
flow down that slope, and the streams will unite and become larger 
they approach its base. time the running waters will wash out 
channels for themselves, and still later these channels will worn 


deeper and wider. case the channels are evidently cut 
the streams. 
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If, instead flat surface, there is, begin with, irregular 
one having the same general slope, the water will seek the depressions 
from the outset, and the deepening channels will proceed from 
these predetermined drainage lines. both cases the details the 
final relief the region will the result the wearing and carrying 
action the water. Velocity what enables water carry materials 
heavier than itself. follows therefore that any increase the 
slope region must increase the velocity its streams, while the 
velocity the streams increases their carrying power. This relation 
the force the current and its velocity; but the power the 
water move stones varies the sixth power its velocity 
that is, doubling the velocity stream, its power carry 
increased sixty-four times.* Hence, any increase the current 
stream enormously increases its power sweep along the materials 
follows that the amount materials carried along 
stream must vary greatly the stream itself subject 
fluctuations volume. 

Some streams are always muddy, others only occasionally; but all 
muddy streams are because they carry large quantities mechan- 
ically suspended matter. The amount material carried such 
stream the Mississippi the Amazon almost beyond belief. The 
observations made the author upon the Arkansas River, Little 
Rock, show that that stream carries, addition the dissolved 
matter already mentioned, enormous amount fine sand and clay 
times this amounted more than 700 grains the gallon. The 
total amount mechanically transported sediment carried past Little 
Rock the year was tons. The total amount carried down 
both solution and suspension, the year was 299 929 tons, 

equivalent cube 749.2 ft. each side. 

Similar determinations the silts the Mississippi River show 
that carries out its hydrographic basin every year mass 
mineral matter equal cube 954 ft. side, without includ- 
ing the dissolved matter. This material can come from the 
basins the streams, and these determinations afford the means 
ascertaining the rate which the land surface being removed. 
Treatise Hydraulics. Merriman, New York, 1891, pp. Sus- 


Solids Flowing Water. Hooker, Trans. Am. Soc. E., 1896, Vol. 
XXVI., pp. 239-340. 
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Over the entire Mississippi basin erosion goes the rate 
000 years; over the Arkansas basin the rate foot about 000 
years; over the basin the Danube the rate foot 846 years; 
over the basin the Rhone the rate foot 1528 years; over 
the basin the the rate foot 729 years, and over the 
Ganges basin the rate foot 823 years. and 
bearing this matter upon topographic relief will seen presently. 

Waves.—Waves their chief work the larger bodies water— 
oceans, seas and Although they are confined their opera- 
tions narrow vertical limits, yet their force irresistible, their work 
sharp and well defined, and the length the lines along which they 
operate coextensive with the shores every ocean, sea and lake 
the globe. Their work consists undercutting the shores, rolling the 
talus back and forth, and thus grinding the coarser materials. 
These materials are either thrown shore shingle and sand 
are swept out into deeper water the undertow. 

The effect waves important only near the beach, for they 
but little work ft. below low tide ft. above high tide, except 
undermining. When recalled that almost every part the 
earth’s surface has several times passed through beach condition, the 
important part the waves have played the earth’s history may 
realized. 

those parts the earth which precipitation takes 
place the form snow, the drainage the form ice streams 
glaciers. These glaciers carry down upon their surfaces, within 
the ice, whatever rock fragments soils may fall upon them, that 
the ice can scrape from its rocky bed; and when the slowly moving 
ice reaches the point where melts, this load débris dropped, 
swept along the stream that flows from the melting glacier. The 
accumulations the ends glaciers are known moraines. 
time, the glaciers become much shorter, these moraines are left strewn 
over the ground formerly covered the ice. 


ATMOSPHERIC AGENCIES. 


their direct action winds modify the earth’s surface 
moving sand dunes, carrying dust arid regions, and the ashes 


and forming natural sand blasts that cut and polish the 
rocks. 
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their indirect action they are even more importance, for they 
effect vegetation the land, distribute moisture over the earth, help 
determine the force and direction ocean currents, and, raising 
upon water surfaces, enable the waters undercut their 
banks and encroach upon the land some places and fill and 
build beaches, spits, and bars others. 

Changes Temperature.—These tend break rocks causing 
them expand and contract alternately. The minerals which the 
the rocks are made not all expand and contract alike these changes 
temperature, and this tends pull the rock pieces and allow 
acidulated waters penetrate the crevices and finish the work 
destruction. 

Frost.—The expansion water freezing crevices the rock 
hastens its disintegration. the alternate freezing and thawing the 
rocks are rapidly broken pieces and exposed other decomposing 
agencies. 


Most gorges, narrow valleys and stream channels are cut 
the rocks streams and other disintegrating and eroding agencies, 
while topographic prominences are simply the parts left behind 
relief. Hills and ridges are therefore high, not because they have 
been thrust upward, but because the country around them has been 
worn down more rapidly than they, and fair assume that hills 
and valleys started very nearly the same elevation. Although topog- 
raphy thus chiefly the resultant rock resistance and rock removal, 
the resisting powers rocks vary much, and the removing agen- 
cies work differently under different conditions, that the problem, 
its details, complex one. 

Other things being equal, topography dependent upon: 

The character and alternation the rocks. 

The geologic structure, the position the beds. 

The slope the surface. 

The climatic conditions. 

Accidents during development. 

The initial, primitive conditions starting point the drainage. 

The length time the region exposed eroding agencies. 

The nature and working methods the eroding agency. 
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There may any combination these influences shaping the 
topography. However complex the combinations may be, these 
agencies, when acting alone, produce comparatively simple results. 

The Character and Alternation the Rocks.—It has been stated that 
erosion goes over the hydrographic basin the Mississippi River 
the rate foot 5000 years. hardly necessary say that 
this erosion not even, that this foot not removed over the whole 
basin alike, but that simply average for the entire area. 
some points erosion almost nil, while others more than ft. 
starting there were perfectly 
flat, smooth surface having 
gentle slope, the first rains 
might flow off from sheet 

glass; but this water would soon begin wear here and there, and 
this wearing would always more marked the regions soft rocks, 
and short time there would developed, over this once smooth 
surface, drainage that would come more and more under 
the influence the rocks; that is, the channels would cut deeper 
and deeper the soft beds, while the harder ones would left 
prominences. This clearly shown Figs. and which are sec- 

tions across alternate upright beds hard and soft rocks. 
Under such circumstances topographic development the alterna- 
tion hard and soft beds must 


determine the location val- 
leys and ridges, and any re- 
arrangement these beds 
would produce corresponding 


rearrangement the valleys 
and ridges. the case igneous rocks, often the molten material 
issues through crevices the older crust, and, these crevices vary 
greatly form, the dikes that fill them vary much. These dike 
rocks may either softer harder than the beds they penetrate, 
When they decompose more rapidly than the surrounding rocks, they 
form depressions; when they are more resisting, they stand out 
ridges walls upon the surface. 


When they are equal resisting power with the adjacent rocks, 
both wear away together without differentiating the topography; but 
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whether these dikes make depressions ridges, definite law can 
laid down for their direction. They sometimes follow parallel lines; 
sometimes they radiate from centers, and sometimes they seem bear 
apparent fixed relations each other. 

When the rocks are massive and homogeneous throughout, 
the case granites and some gneisses, there are marked lines 
weakness encourage selective action erosion. These rocks, 
whether large small masses, frequently exfoliate peel off, like 
the coats onion, and produce rounded ball-like boulders 
decomposition, or, large scale, they form dome-like hills and 
mountains. 

These forms are characteristic massive rocks only. They are 
well illustrated Stone Mountain, Georgia,* and the exfoliated 
boulders and peaks 

The destructive work done water dissolving the mineral con- 
stituents rocks has been spoken of. follows that the more sol- 
uble rocks are affected chemical activity more rapidly than those 
less soluble. Limestone one the most soluble rocks, and for this 
reason everywhere attacked water and removed solution. 
Water does not confine its action surface exposures, but penetrates 
the crevices the rocks and attacks them often far beneath the sur- 
face. The removal large quantities rock from deep down below 
the surface gives rise caves, sometimes vast extent. Often the 
caves are not far below the surface, their roofs give way, the soil slides 
down and, concealing the old cavities, form what are known sink- 
holes. These sink-holes are filled with water, and ponds mark their 
positions. Caves and sink-holes are confined for the most part the 
regions limestone rocks, and the drainage such region 
frequently almost all underground. 

The Geologic Structure, the Position the not al- 
ways stand end, the case supposed above, but lie every 
conceivable position, from horizontal vertical, are even over- 
thrown. They are bent into broad, gentle folds, squeezed into close 
wrinkles, are broken faults and tipped about all kinds po- 
sitions. not necessary consider what caused these folds; 


Treatise Rocks, Rock-Weathering and Soils. Geo. Merrill, Y., 1897. 
Frontispiece. North Carolina and its Resources, 115. 


Decomposition Rocks Braz Bul. Geol. Soc. Am., VIII, pp. 272-277. 
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enough know that they exist, and that the axes the folds are not 
necessarily parallel. 

rule, streams and eroding agencies avoid hard rocks and seek 
out the soft ones. follows, therefore, that this selective power 
water attacking the rocks must produce different topographic effects 
according the positions 
which the Indeed, 
erosion entirely guided 
the rocks many cases, while 
all cases they direct 
greater less extent. 

Beginning with the flat, smooth surface shown Fig. the 
previous instance, beds the same kinds and the same relations 
each other will yield topography suggested Fig. the streams 
following the soft (shaded) beds down the dip. Fig. represents 
alternate hard and soft (shaded) beds dipping various directions. 


region gently dipping rocks, the streams, following the 
strike the beds, move down 


the slopes right angles 
their courses. Folded beds 
yield great variety forms 
according the character 
the rocks, the nature the 
folds and the age the topography they all follow the same 
general law; erosion removes the soft beds, the harder ones are under- 
mined some cases, others they stand out rock walls. 

The accompanying sketch map (Fig. 11) the country near Con- 
way, Ark., illustrates well the influence hard and soft beds 
region folded rocks. Here 
the almost unbroken ridges 
sandstone can traced for 


many miles, swinging around 

10. the anticlinal noses and back 

again around the synclinal spoons like the hard and soft grain 

pine board. Round Mountain this area made such layers 
worn away till their remnant looks like nest gigantic dishes. 

When the alternate hard and soft beds are horizontal, Fig. 12, 

the topography different from any these forms. this case the 
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soft layers may removed the action frost, weathering 
various ways, water flowing down the face the bluff. either 
case the removal the soft layers undermines the hard beds and 
these eventually break down blocks. this process goes on, the 
profile the hill does not necessarily change much beyond certain 
point until late the life the hill, when the hard layers will 
removed one one. Where the beds are thus horizontal they tend 
zontal rocks, the valleys are short and narrow, the slopes will more 
even, but where the streams, either through the age the 
drainage the width the valleys, have meandering courses, there 


SKETCH MAP 
OF THE f 2 


NEAR 
CONWAY, ARK. 


~ 3.4 


will marked variation the slopes the opposite sides the 
streams. Such topography represented Fig. 13, which that 
meandering stream, and common certain portions the Ozark 
mountains Arkansas and Missouri. 

If, instead alternating hard and soft beds, have horizontal 
rocks nearly uniform character, they frequently form tall, slender 
columns; pulpit rocks,” rocks,” they are often 
called. The flatness plain sometimes due the exposure over 
its floor resisting horizontal bed. 

The foregoing discussion the development topography 
regions sedimentary rocks has proceeded the theory that the beds 
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are uniform thickness and constant character. matter 
fact, there such uniformity the rocks Nature, and the rea- 
son apparent when the conditions under which the beds have been 
formed are considered. This variation thickness and character, this 
changing sandstone into shale mile away, 
and limestone further on, yields correspond- 
ing difference the topography developed from 
these rocks. Ridges prominent one place die 
down and are replaced valleys and are over- 
lapped others which here are insignificant and 


further are bold and mountainous. 


12. 
should noted regard the structural forms spoken here 


this paper, that they are not always, even commonly, 
seen exposed Nature. They are, for the most part, concealed 
soils, undergrowth forests, and these structural features can only 
made out the study wide areas. 
Owing the peculiar method attack 
sea shores—along horizontal line— 
structural features yield 
forms where cut waves. Where hard 
and soft rocks stand end and their 
coast line, the details the shore will very irregular owing the 
yielding the soft beds and the resistance the hard ones, repre- 
sented Fig. 14. 
the beds are tipped and dip toward the water, the sloping beds 
will act effective breakwater, against 


which the waves can have but little power. 
the beds are horizontal dip away 
from the water, the waves will undermine 
them attacking the soft beds their 
lower exposures. 


Under other heads are discussed vari- 
ous influences that affect the details 
topographic relief. Each these influences important its 
own place, but there one them that uniformly and 
persistently moulds topographic details does geologic structure. 
For this reason especial attention should given the structure 
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when becomes necessary understand represent the topog- 
raphy. 

The has been asked explain the rules for topography sug- 
gested Lynch, Am. Soc. The first that with 
generally steeper.” 

This rule holds good region which the rocks have gentle 
south dip, but not elsewhere. the rocks dip north the same 
angle, the steep slope will the north sides the streams. 

The other rule that stream flowing north and south, the 

This rule holds region where the rocks have gentle east dip, 
and not elsewhere. the rocks dip west and the streams flow north 
south, the steep slopes will the west sides the streams; 
other words, both rules would reversed the dip the rocks were 
reversed. 


Such rules may most useful the regions which they origi- 
nate, but they are value, and may, indeed, very misleading 


different geologic structure. 

The Slope the Surface.—From what has been said the transport- 
ing power running water (p. 486), follows that streams with steep 
gradients carry away whatever materials lie fall into their chan- 
nels much more rapidly than those with lower gradients, accordance 
with the formula Besides carrying away sand, gravels and 
boulders, such streams corrade, or, means the impact the mov- 
ing materials, wear and cut their beds; and increase velocity 
factor much importance this connection, follows that the 
slope which produces the velocity the prime factor. 

slope were perfectly even, the rocks were the same char- 
acter from top bottom, and the stream were the same size 
throughout, the cutting along its channel would uniform from one 
end But the gradient every stream varies more less 
from one part another. The rocks also vary, and there is, therefore, 
tendency for have alternate cataracts and slack currents. The 
long slopes mountain chains are frequently not eroded most 
rapidly their steepest parts, but this due the fact that these 
steep grades are near the crest where the streams are small. 

Trans. Am. Soc. Civ. Engrs., 1894, xxxi, 82. 
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Fig. 15, the full line represents the slope original surface, the 
amount erosion down the slope would indicated the distance 
between the full and dotted lines. 

Whatever deviations are found this rule are due other condi- 
tions, such variation the rocks, structure, changes time. 
general the elevation country increasing the slope, affects the 
topography allowing the formation deep valleys and gorges. 

Climatic Conditions.—Inasmuch topographic features are carved 
chiefly running water, follows that but little carving done 
regions without water. Perfectly arid countries therefore are sub- 
ject but little change from this cause. 

The wind-blown sands, and the breaking surface rocks 
changes temperature, are the most potent agents change such 
regions. cases, however, which streams flow through these 
regions, they produce very marked topographic effects, owing the 
fact that they erode their beds and clear their channels, while the walls 
forming their banks are but little affected the climate. 

There more remarkable illustra- 

tion this peculiarity the work 
streams arid region than that the 
Grand the Colorado, where the 15. 
Colorado River, rising region heavy precipitation, the 
Rocky Mountains and Wahsatch Mountains, flows southwestward 
across the arid regions Southern Utah, Northern Arizona and 
Southern California. 

Accidents During Development.—The crust the earth nowhere 
perfectly stationary, but constantly, though for the most part im- 
perceptibly, rising sinking. Now, elevation takes place across 
the channel stream, the stream will cut through the obstruction 
does not rise most cases such changes during the 
life history stream, not involve great elevations, but 


stances there the spectacle river cutting deep gorge througha 
mountain. 


elevation across valley takes place more rapidly than the 
stream can cut, lake will formed. Such instances are known, but 
they are not common. Ina mountainous region the streams are rapid; 
therefore they cut faster than they otherwise could, and obstructions, 
order make lakes, must rise too quickly cut down 
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equal rate. lake made this way soon filled with silt. Im- 


mediately thereafter the outlet cuts the dam down slowly, and the 
stream sinks through the silts the former lake, leaving terraces 
the sides the valley. 

Calaveras Valley Santa Clara County, California, was formed 
the manner here indicated. The accompanying sketch map, Fig. 16, 
shows the flat floor this valley with steep mountains all sides. 
The obstruction was the lower northern end the valley, and 
now being removed the stream. such instances the downthrow 
must always the up-stream side the fault. 


“py 


AS 
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SKETCH MAP CALAVERAS VALLEY, CALIF. 
ONE MILE 
16, 
The Initial, Primitive Conditions Starting Point the Drainage.— 
often happens that folded and faulted rocks various characters 
have been sheared smoothed off erosion, and that the area has 
then been submerged, and sedimentary beds have been laid down un- 
conformably the older rocks; lava sheets have been spread over 
these eroded beds without their being submerged. Whatever the 
drainage and topography may have been before the lava was spread 
over the area, before the superposition the new sediments, the 
new drainage will more less different from the old account 
the form the new surface. The streams, starting guidance 
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the new topography, begin cut their channels through the new 
rock, and sooner later reach the old buried rocks. the time the 
buried topography reached, the stream closely confined its 
channel that obliged cut through the underlying rocks and 
cling its new channel regardless the old topography. 
system streams called superimposed draining, account its 
being let down from overlying beds regardless the rocks which 
now runs. noted, however, that when buried topog- 
raphy uncovered this way, although the older rocks are unable 
bring the drainage under immediate control, there constant 
tendency that direction. Streams can this way cut hills and 
ridges two, but the rocks that form such ridges are simply notched 
like board; lateral streams soon bring them into relief again, and the 
continuity the beds can traced across the principal streams. 
Erosion seeks out the soft beds again and avoids the hard ones—it 
goes the direction least resistance. The result that the 
smaller streams are soon brought again under the control the 
structure. Aside from the principal drainage lines, the chief topo- 
graphic features, even the case superimposed drainage, are con- 
trolled the geologic structure. 

The Length Time the Exposed Eroding Agencies.—It has 
already been shown that when destructive agencies get access 
piece the earth’s land surface they begin immediately attack it, 
cut down and wash into the ocean. The general tendency 
this operation gradually reduce the land surface low level. 
Before this level reached, however, the topography passes through 
changes, and these changes vary according the char- 
acters the rocks, geologic structure, climatic conditions, accidents 
during the period, slope the country, or, put differently, 
starting with given piece structure, the topography will not 
always remain the same, even form, but will vary more less with 
its age with the length time exposed eroding influences. 
generally agreed that sharp rugged outlines, high and steep re- 
lief, waterfalls and rapid streams are characteristic new topography, 
and that low relief, rounded outlines, and sluggish streams indicate 
anold topography. Within certain limits these are characteristic fea- 


tures old and new topography, but there are many important excep- 
tions. 
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The Nature and Working Methods the Eroding Agency.—With im- 
portant exceptions erosion done only water and ice motion. 
The cutting gullies, and valleys, streams, has already 
been explained. The removal the walls above the stream-bed 
greatly hastened the changes temperature and especially the 
action frost which loosens and disintegrates the rocks and 
causes them slide down the slopes. When precipitation only 
the form snow, the drainage the region effected glaciers. 
These streams ice follow the low ground like streams water, and 
carry upon their surfaces, within their bodies, push over their 
rock floors, the soil and rock fragments that come within their reach. 
The stones, held fast and pushed along the ice, grind and wear 
away the hard rocks place, rounding off the projections the up- 
stream side. cases continental glaciers, such those which now 
cover the antarctic regions and most Greenland, reasonable 
suppose that the up-stream sides the hills that lie buried beneath 
these ice sheets are worn more than the down-stream sides. Geologists 
have found that large part the North American continent, nearly all 
the islands Great Britain, all Scandinavia, and large portions 
Northern Europe, were once buried beneath similar sheet ice. 
This ice moved, not from the north toward the south was formerly 
supposed, but from certain centers outward. everywhere affected 
the topography, many cases leaving the hills more less rounded 
the uphill side, and everywhere strewing the débris over the 
country, and frequently piling heaps and lines moraines. 
The topography produced ice characteristic, and there usually 
strong contrast between glaciated and non-glaciated areas, even 
when the rocks each are the same. 

After this brief statement the processes which topographic 
forms originate and change, hoped that the original proposition 
may accepted, least this extent: that there not, and cannot 
be, fixed rule for all topographic forms, and that order under- 
stand topography one must understand geology. 

That none but geologist can make map evidently true from 
the fact that only see what look for, and the geologist alone 


looks for surface indications internal structure; knows, there- 


fore, the importance and significance what any other man 


Manual Coal and its Topography. Lesley. Philadelphia, 1856, 192. 
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The usual derivation Euler’s formula for long columns does not 
show that gives the load which bending just begins. The follow- 
ing analysis brings out this important fact. further gives 
expression for the maximum deflection for load very slightly exceed- 
ing that given Euler’s formula, and confirms that formula 
practical one within the usual limits. 

The following theory, method, closer approximation 
the truth than the usual analysis, the original (straight) and final 
(curved) axes the column are nowhere confounded the common 
theory, where approximation the radius curvature assumed 


the start. Here, the correct expression for the radius curvature 


used, and the analysis, whole, seems accurate 
the subject admits. This closer approximation not aim itself, 


but only necessary means bring out and properly interpret well- 
known results. 


prismatic homogeneous columns, having the force applied one 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 


sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 
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end, the direction the axis line through the centers gravity 
the cross-sections. 

Fig. represents the original straight axis the column, 
and the force supposed applied the direction 
large cause the stress any fiber exceed the limit 
elasticity. 

First, let the column supposed pivoted the ends and 
the column straight and homogeneous, the force will compress 
ins.; but the column will remain straight, the stress 
uniform each cross-section. The weight the column neglected 
this investigation. Calling the 
area cross-section square inches, 
and =the modulus elasticity 


pounds per square inch, 


Now, suppose lateral force bend 
the column; large enough, 
remains bent after the lateral force 
removed, and the axis takes the position 

the length the axis not altered 
flexure, the length the curved axis 

Fig. call: 

jected 

angle (in circular measure) the section makes with its 
original horizontal direction, 


The origin co-ordinates will taken vertical (along 
primitive axis) and horizontal. 
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the straight axis divided into equal parts, 
each equal after compression the axis from the length 
the length each these parts will now have the 
length and the same true for each the equal parts into 


Fig. shown portion the bent column. The original 


distance from axis most compressed fiber, then 
bending the uniform compression has been exerted that 


allel that rotates, rela- 
the points and describing, 
relatively and circular 
Gand Call length 

1), the component parallel 
the section very small 
and may neglected, that the sections and (Fig. 2), origi- 
nally normal the axis, remain after flexure. The angle 
between the final sections and H'= angle the 
regarded circular described with radius from center 
which admissible, will supposed increase indetinitely 


going the limit, seen that the circular sectors 


and are similar, the same central angle; hence, 
seen from the figure that the bending alone does not change 


the length any portion the axis (Fig. 2), was assumed 
above. 


designates the stress the fiber cross-section unity, due 


bending alone, then well-known formula, where 
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the section considered. 
another standard formula, 


The fact that, the usual hypothesis, the change length 
due flexure only, varies with the stress and the old length fiber 
has been especially emphasized Henry Prichard, Am. Soc. 
E., his notable contribution the theory Ideal 
Column.”* The author’s indebtedness Mr. Prichard, the previous 
analysis, will evident comparison. 


the correct value given above, seen that has 


been eliminated, hence the result true the limit, indefinitely 
increases and approaches indefinitely. 
From the value above, placing for and putting 


there results, 
2 


Engineering News, May 6th, 1897. Appendix 


CAIN THEORY THE IDEAL COLUMN. 503 


becomes times between and the integral the 


left member between Band isi neglecting the fourth 


and higher powers (see Appendix). The integral the right 


member between the same limits hence this approxi- 
mation, 


Equations (1) and (3) points like for which 


quence being very small, cos 6,) 2(1 —1+ 
neglecting before the fourth and higher powers 6,, the 
two previous equations give, 


can now eliminated substituting this value (5), giving, 


deriving this formula (7), three approximations have been 
introduced: 

(1) Neglecting the shearing component finding the formula 
for (2) and (3) neglecting the fourth and higher powers 
comparison with 6,” equations (5) and (6). 

the practical application (7) deriving Euler’s formula, 
will supposed very small—as near zero please; the errors 
introduced will not appreciably alter the result. 

This formula (7) given Bresse* another form and should 
called Bresse’s formula. His derivation (7) offers some objections, 
which the writer has endeavored remove the analysis above. 
article Long Columns,” the the Franklin Insti- 
tute for July, 1887, the author gave Bresse’s original analysis, together 
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with discussion and the derivation other formulas from different 
standpoint. easy clear away the apparent obscurity 
Bresse’s analysis, which furnishes the basis the preceding discus- 
sion, but the method adopted above simple and clear that will 
doubtless prove more satisfactory. very important conclusions 
follow from equation (7). 

The least value P,), which the preceding theory be- 
the simple case curvature given Fig. 

This exactly the modified Euler’s formula found Mr. Prichard,* 
should the case; for approaches zero, the bent axis tends 
coincidence with the straight axis, that the usual approximation 


which involves this coincidence part, should lead the 


same formula that derived from (7) forf=0. For repetitions 
<2 
1 


(8), the usual Euler’s found. Formula (7) shows that 
the load which bending just begins, for the case 
curvature shown Fig. This very important fact not brought 
out the usual analysis. The superiority the Bresse analysis 
over the common one thus plain, and this gain interpretation 
results further shown aid (7), proving that very small in- 
crease over that given (8) will cause sensible deflection and 
rupture, that Euler’s formula thus demonstrated give value 
the load which not only bending just begins, but also, very 
small proportionate increase the load made, rupture will occur; 
that Euler’s formula practically formula for rupture. 

numerical example take column composed two 5-in. chan- 
nels. 325 (the inch being the unit), and 
000 000 lbs. per square inch. 

From (8), placing for 40105 

(7), where again place approximately, and found that 


Engineering News for May 6th, 1897, 277. 
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The increase few pounds more would lead rup- 
ture, that (8) gives practically the load corresponding rupture. 

This can shown more generally way suggested, part, 
Mr. Prichard, who kindly gave the author valuable suggestions 
criticising his paper before publication. 

Call value slightly greater than P,, given (8), and 


P,— P, »— P, 


aP, 


example, using the same cross-section column above, 


well-known formula, the total maximum stress the con- 
cave side (at Fig due both the uniform compression and that 


elasticity has been slightly 

increase load only thus causes the maximum stress 
plain that few pounds more, say about added 
000, would cause rupture. 

This shows that Euler’s formula gives, not only the load which 
bending just begins, but practically the load which rupture occurs. 

The increase rapid for very small addition that 
rupture may said ensue for found from (8), the ordinary 

The two conclusions, first, that Euler’s formula gives the load 
which bending just begins, and, second, that very small increase 


needed what follows. 
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this load insures failure the column, have been often assumed 
without proof. They are here rigorously proved. 

For the case the column both ends,” the line 
(Fig. 3), will represent the axis, the part corresponding 
the similarly marked part Fig. and the portions A’’ 
inverted. isa portion the axis for pivoted ends 
where equation (7); hence, Fig. acts along the chord 
giving bending moments and sufficient insure ver- 
tical tangents there. 

Regarding, before, A’’ and length same before 
compression, then for column fixed ends,” 


expression for can found. The corresponding modified 
Euler’s formula can found from this directly making 


For the column fixed one end, pivoted the other, 
several cases present themselves. the upper end en- 
tirely free move laterally, then (Fig. will 

represent the axis for repetitions the simplest case 
Fie.3. 
Therefore, from (8), 


where length unstrained column. If, however, the framing, 
which the post constitutes part, admits little lateral movement 
the top the post, the part the axis Fig. (fixed 
and free may more closely approximate the truth. From (8), 


where unstrained length axis; 
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case A’’ compelled remain the same vertical line with 


investigation, not given here, will show that the last formula 


will replaced 2.05, which differs from but slightly. 
> 


substituted and the resulting quadratic solved for but there 
practical gain this more exact method. always practically 
the preceding formulas (8), (10), (11) and (12), give the loads which 
bending begins and failure speedily follows. 

there happens bea greater number repetitions the simple 
curvature than that assumed above, then greater. Pure theory 
cannot resolve this question, and experiment has appealed 
practice decide upon the most probable case curvature for the 
different end conditions. 

about axis projected (Fig. 1), and approximately, the 
preceding formulas can expressed 


or, 
where the theoretical values generally adopted are, for both ends 
pivoted, one end fixed, the other pivoted, both ends 


Calling the elastic limit the material, (14) gives the unit 


> 


was expressly assumed from the beginning that the limit elasticity 
was not exceeded. 

For value (14) which gives the column will fail 
(on very slight increase bending, and the same true for 


The limiting value below which (14) inapplicable, and 
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> 


and above this limit, formula (14) gives the average unit stress 
that practically leads failure bending, supposing lateral 
force applied that causes bending and then conceiving the force 
removed. course, actual columns, the bending results from 
crookedness, lack homogeneity eccentric application the load, 
that imaginary force has temporarily applied start the 
bending. Below the limit (15) two cases appear: one, for single ap- 
plication causing immediate failure, and, two, for millions 
applications load leading ultimately failure. 

the first case, for short, ideal columns, sufficient length 
admit the fractured portions sliding freely off, the average unit stress 
for failure should correspond the crushing strength the material. 

Plates XLI and XLII the paper Johnson, Am. Soc. 
E., The Strength Columns,” illustrate this view gen- 
eral way. Here, the average unit stress causing failure for single 
application load gradually applied, for between and va- 
ried for wrought-iron columns with fixed ends from about 34000 
000 per square inch, the average being about 000. 

Mr. Johnson quotes Mr. Christie giving the modulus rupture 
wrought-iron beams 44800. the law connecting deformation 
with stress not known, when the stress exceeds the elastic limit, 
formula for failure ideal columns below the limit (15) for single 
application the load can given. the limit, for the columns 
between these limits formula for failure can given with the pres- 
ent knowledge the subject. 

the second case cited above, for millions applications 
load, assumed after Wohler that any load above the elastic 
limit, repeated millions times, will lead failure, then 


> 
ne 
c 
(16) 
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will represent the unit stress leading failure after millions repe- 


titions the less than the value given (15). 
this case, successive values are laid off abscissas, and 


the corresponding values ordinates, then the theoretical locus 
for the failing unit stress for the ideal column will the straight line 
(16) varying from the value given (15), after which co- 


incides with the curve given Euler’s equation. 
The fact must not lost sight though, that single application 


the critical load given (14) leads failure when exceeds the 
limit (15), while very great number applications the load given 


(16) required for failure for below the limit. The degree 
security thus not the same for the straight and curved portions 
the locus. The author not aware this distinction having been 
noted before. 

This completes what the author had say about the ideal column. 
The actual column purposely not touched on, first all 
necessary have clear and sound views with reference the ideal 
column. This must the apology for the rather long mathematical 
discussion which given. The value (7) seen lead the 
most important practical conclusions, which may here recapitulated: 

Euler’s formula deduced from (7). 

follows from (7) that Euler’s formula corresponds incipient 
bending the column. 

aid (7) shown that very small increase the load 
given Euler’s formula will lead considerable bending the 
column, and consequent failure from the combined stresses due the 
uniform compression and flexure. 

IV. Hence, practically, Euler’s formula gives the load that causes 


failure when exceeds certain limit given equation (15). 
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APPENDIX. 


From the formula, being small, 
2 4 
have, 
neglecting powers higher than the fourth. 
Whence, 


24 


given equation (5). 
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MINUTES MEETINGS. 


THE SOCIETY. 


November 3d, 1897.—The meeting was called order 20.20 
o’clock, Vice-President William Hutton the chair; Charles 


Warren Hunt, Secretary, and present, also, members and 
visitors. 


The minutes the meetings October 6th and 20th, 1897,were ap- 
proved printed Proceedings for October, 1897. 


paper Corydon Purdy, Am. Soc. E.. entitled Can 
Buildings Made Fire Proof?” was presented the author. The 
Secretary read correspondence the subject from Messrs. Gustave 
Kaufman and Emil Swensson (jointly). The paper was discussed 
orally Messrs. Howard Constable, John Freeman, Henry 
Meyer, Buck, Henry Pritchard, and the author. Mr. Consta- 


ble exhibited several drawings, and number specimens terra- 
cotta and other fire-proof material, etc, 
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Ballots were canvassed and the following candidates declared 


elected: 
MEMBERS. 


CLARENCE Marquette, Mich. 

Delaware City, Del. 

THEODORE West New Brighton, Richmond 

San José Gracia, Sinaloa, Mex. 

St. Louis, Mo. 

Benton New Orleans, La. 


MEMBERS. 


ARCHER, Greenville, Miss. 

Danis Thurlow, Pa. 


The Secretary announced that the last meeting the Society the 
Old Society House would occur November 17th, 1897, when paper 
John Branner, Ph. D., entitled ‘‘Geology Its Relations 
Topography,” would presented for discussion. 


Adjourned. 


November 17th, 1897.—The meeting was called order 20.20 
o’clock, Vice-President William Hutton the chair; Charles 
Warren Hunt, Secretary, and present, also, 122 members and 
guests. 


paper John Branner, Ph.D., entitled, Its 
Relations Topography,” was presented the Secretary, who also 
read correspondence the subject from Messrs. Stevenson, 
Benjamin Lyman, Henry Williams, Davis, Edward 
Williams and Penrose, Jr. 

The paper was discussed Messrs. Kemp and James 
Meem. 

The Secretary announced the deaths General James Duane, 
Hon. Am. E,, and Thomas Doane, Am. 


Adjourned. 
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THE BOARD DIRECTION. 


(Abstract. 

November 2d, 1897.—Eleven members present. 

Action was taken regard members arrears for dues. 

Committee was appointed investigate and report the Board 
the advisability action, under the resolution passed the Con- 
vention 1897, relation the Sixth Resolution the Washington 
Prime Meridian Congress 1884. 

Applications were considered and other routine business trans- 
acted. 


Adjourned. 


ANNOUNCEMENTS. 


FORMAL OPENING NEW SOCIETY HOUSE, 
No. 220 WEST 57th STREET. 


The Board Direction has appointed Committee, consisting 
the President, Secretary, Treasurer and the Chairmen the Finance 
and Building Committees, take charge all the arrangements for 
the opening the New House the Society, and the following pro- 
gramme has been decided upon: 

The date fixed for the formal opening Wednesday, November 
24th, 1897, and this day the house will open for inspection 
members and their friends from until o’clock. 

the afternoon, beginning 3.30, formal exercises will held 
the Auditorium. programme for this meeting now being arranged 
the Committee. 

the evening o’clock there will House Warming, which 
dancing may expected and supper will served. 


Owing the exigencies moving has been found impracticable 
keep the books the Library such order readily acces- 
sible members. The labor arranging the books the shelves 
being pushed forward rapidly possible, and individual cases 
every effort will made facilitate the finding certain books 
which may required for consultation. 

confidently expected that the Library will least work- 
ing order December 1897. 


MEETINGS. 
Wednesday, December 1897, o’clock, the first regular 


meeting the New House, No. 220 West 57th Street, will held, 
which paper William Cain, Am. Soc. E., entitled Theory 
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the Ideal Column,” will presented. was printed the October 
number Proceedings. 


Wednesday, December 15th, 1897, o’clock, regular meet- 
ing will held, which paper Spencer Miller, Am. 
E., entitled, Problem Continuous Rope Driving,” will pre- 
sented. printed this number Proceedings. 


DISCUSSIONS. 


Discussion the paper Selby, Jun. Am. Soc. E., 
entitled, Painting the Louisville and Jeffersonville Bridge,” which 
was presented the meeting October 20th, 1897, will closed 
December 1897. 

Discussion the paper Corydon Purdy, Am. E., 
entitled, ‘‘Can Buildings Made Fire Proof which was presented 
the meeting November 3d, 1897, will closed December 15th, 
1897. 

Discussion the paper John Branner, Ph. D., entitled 
Its Relations Topography,” which was presented 
the meeting November 17th, 1897, will closed January 1898. 
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Assoc. 
Sanitary Engr., Health Dept., 


Columbia Heights, 
Mercer, Wabansia Ave., Chicago, 


and Wyoming 


Falls,N.Y. 
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Nov. 1897 
1897 
1894 
Nov. 1897 


Nov. 1897 


Oct. 1897 


Nov. 1897 


Nov. 1897 


Sept. 1897 


Feb. 28, 1893 
Oct. 1897 


June 1894 
Sept. 1897 


Oct. 1897 


Nov. 1897 
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PROBLEM CONTINUOUS ROPE DRIVING. 


Much valuable literature has already been given the engineering 
world the subject rope driving, and not the author’s inten- 
tion review the subject generally, but merely call attention 
the perplexing problems which occur driving with ropes, where the 
driving and driven sheaves are unequal diameters, and especially 
where the driving wheel the larger as, for example, the dynamo 
drive. Itis acknowledged that such drives, usually installed, 
where the ropes are applied one continuous rope with tension car- 
riage, they will not pull equally, and, result, few them the 
major part the work, and consequently now recognized that 
factor safety from necessarily employed cover the 
inequality tension, imperfections mechanism, weakness due 
grease, splice, 


papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and 


sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 
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The author satisfied that while the usual method figuring 
prove that frequently the actual factor safety not more than 15. 

considering the problem rope driving, well bear 
mind the following undisputed facts 

First.—For efficiency rope driving, absolutely necessary 
increase the driving power the rope making angular grooves 
the pulleys, the common practice being make the angle degrees. 

Second.—The driving power the rope increases rapidly the 
contact increased for example, the relative power arc 
120° only 75% that represented 180 degrees. 

Third.—The greater the angle incline the grooves, the less 
will the wear the ropes the loss power due the pulling 
out the rope from the groove will also reduced. This loss, how- 
ever, not appreciable. 

Hence, designing rope drive the character under considera- 
tion, the first thing determine the sharpest angle groove per- 
missible for efficiency and wear rope assume, then, that 45° 
adopted the minimum angle groove, especially this accords 
with the judgment majority engineers. 

Given, therefore, the smaller pulley with its smaller arc contact 
grooved 45°, the larger pulley may with its greater arc contact 
have greater angle groove, without losing driving effect, and 
therein saving, for with the wider angle groove, the rope wears 
less, and there less loss power due the pulling the rope out 
the groove. 

transmission this character, the arc contact the small 
pulley 150°, and the large pulley 210°, and assuming coeffi- 
cient friction .12, the angle the small pulley being 45°, then 
the proper angle for the large pulley would about *65° for equal 
adhesion both wheels. Such transmissions are very common 
occurrence. 

Assuming, therefore, that the ropes are uniform throughout, 
found that 

widening the groove the larger pulley, the loss power 
may minimized, the life the rope prolonged, and addi- 
tional expense either for sheaves loss driving effect. 


See 
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The author will now attempt prove that with the continuous 
rope plan driving, and with the same strain the driving rope, 
large increase power transmitted obtained. 

Before proceeding, well review the elements, the ele- 
mentary part rope driving, clearly fix one’s mind exactly 
what takes place each the ropes driving. 

For instance, imagination, try few simple experiments Mount 
sheave wheel suitable for rope driving, grooved 45°, that 
cannot revolve place the groove short piece rope having 
one end, say, weight then put the other end weights until 
the rope just ready slip (see Fig. 1). may that the 
coefficient friction. The contact this case 180°, one- 
half the Assume—for answers all the purposes 
this discussion—that lbs. support other words, the ratio 


now (by the use cord) the ropes are drawn together, 
embrace, say, 220° contact, will found that the will 
support (see Fig. 2). other words, the ratio 
Then try the third experiment, that diminishing the are contact, 
say, 140°, and the ratio becomes (see Fig. 3). 

drive, the part the rope representing that supporting the 
Ibs. the slack strand, while that supporting the greater weight 
the driving side, the tight strand the rope. The tendency the 
heavy weight revolve the wheel its direction, and the measure 
its effective pull found subtracting the pull the tight side 
from the pull the slack side; other words, the first experi- 
ment, where the arc contact 180°, the tendency the lbs. 
pull one direction, while that the pull the other 
direction, and the effective pull lbs. 
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The fourth experiment will place side side two sheaves 
different diameters, having the same form groove.. Assume that 
one ins., and the other ins. diameter. 

If, now, the first experiment tried with each these, will 
noticed that lbs. supports whether the ropes applied 
the 72-in. the 36-in. sheave. These experiments show that the arc 
contact important factor designing rope drive, and in- 
dependent the diameter the pulley. 

The next matter importance determine what takes place 
when motion given rope drive. 

Fig. shows the simplest kind transmission, that two 
grooved wheels and single rope wrapped about them. When 
motion takes place and load given the driven wheel, the 
lower strand straightens and becomes taut, and the upper strand 


takes the slack from the driver the direction which the rope 
travels. 

the slack strand sufficiently heavy, and drawn suffi- 
ciently taut, will the required amount work. desired 
increase the work done this rope, its tension must increased. 
Suppose, therefore, that loose sheave added the side the driven 
wheel, and that traveling idler, held back constant weight, 
shown Fig. put in, then will seen that the rope the 
slack rope, governing the tight rope (the lower strand), and the amount 
tension permissible the tight rope determined the tension 
the rope 

the weight the tension carriage 150 then that the 
rope lbs. (neglecting friction), and with the ratio slack 
tight the pull the tight rope will 150 lbs. The tight 


SLA 
TIGHT ROPE ] 
q 
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rope will, therefore, throw its slack the upper strand, which 
turn will once taken out the rope whose tension con- 
stantly lbs. This tension the slack strand more than sufficient 
sustain the tight rope, because, account the large are con- tic 
tact the driver, the ratio is, say, Hence, the rope will not 
transmit more power than the small pulley capable taking, and 
the slack taken out the tension carriage the direction which 
the rope travels. 
order appreciate the effect the loose single-grooved sheave, 
imagine, Fig. that two-grooved driven sheave used. Then, 
with weight 150 lbs. the tension carriage, the tension and 
would each. The tension the upper strand would 


therefore only one-half that because the rope drawing 


through the fixed groove the driven would only affect the upper 
strand the ratio and hence would 37} lbs. The tension 
permissible the lower strand cannot exceed three times the strain 
the upper strand, because the traction ratio the large pulley 

Hence the tension the pulling rope (lower strand) would 

Thus the driving pulley can only pull 112} Ibs. when two-grooved 
pulley used, while with loose wheel the side the driven, 150 
Ibs. can sustained. 

also worthy notice that the slack strand governs only the 
amount which may pulled the large wheel, while the tension 


rope governs what the tight rope may pull the circumference 
the small driven wheel. 


\ 
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supposed that the reader fully aware all the points 
which have been reviewed, and they are only given here direct his 
mind further thought this direction. actual prac- 
tice will used assist further explanation. 

rope drive (Fig. installed few years ago had driver which 
was ins. diameter, and made 320 revolutions minute; the driven 
was ins. diameter, and made about revolutions minute. 
There were five strands rope. Both wheels were grooved 
45°, and the distance between centers was laying this out, 
found that the arc contact the large wheel 217°, while 
the smaller one 143° (see Fig. 6). This plant, after running year, 


proved failure, because, the engineer said, rope would 


LOOSE 


TIGHT ROPES 


break said, looked the drive, could see 
that ‘‘one two ropes were doing the whole work.” 

Fig. shows the way which the ropes were led. Assume ten- 
sion weight 300 lbs. Taking coefficient friction .12, 
augmented the 45° angle .31.* Taking into account the 
contact, the ratio the slack the tight side therefore 
2.12+ the small wheel, and 3.12 the large wheel. For the 
sake easy calculation omit the fraction and consider traction ratio 


See Table No. 524. 


| 
7 
q 
q 
. 
| 


518 MILLER PROBLEM ROPE DRIVING. 


and respectively, the large and small pulleys, and 
omit the weight rope. Now imagine the engine starting, full load 
H.-P. demanded the part the driven wheel, and trace what 
takes place. The held under constant tension 150 
(half the weight the tension carriage), with atraction ratio 
(slack tight rope); the tight rope will pull 150 300 the 
slack rope will not sustain this pull 300 lbs. until the tight rope 
has been drawn through its groove the small pulley and until the 
strain (in the slack rope 100 lbs. This slipping will con- 
tinue until the tight rope has strain This rope will not 
slip further, because the strain 200 lbs. entirely used when 
meets the slack rope resistance 100 lbs. The slack rope 
being shortened have tension 100 will only allow the 
tight rope pull 200 and following the same line reasoning, 
the results the following table are obtained (the slack passing out 


the direction the travel the rope until the tension carriage 
takes up). 


TABLE No. THE Ropes WHILE TRANSMITTING 
CENTRIFUGAL GROOVED 45° ANGLE: 


Tight rope 1—300 lbs. Slack rope 1—100 lbs. 


781 390 


391 Ibs. effective pull. 


Tight rope given may raised somewhat the 
ence slack rope given 150 will explained further 

taking the sum all these tight ropes, total 781 
obtained, and the sum all the slack ropes 390 making dif- 
ference 391 lbs. useful work. 


391 lbs. 4518 ft. per min. 
— 53.5 H. -P. 
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Assume the ultimate strength rope 200 and 
this transmission there maximum strain 300 which gives 
actual factor safety only 14. 

now the large wheel (Fig. grooved 72°, make the 
ratio each wheel, and the tension weight reduced 150 
the result will perfectly plain 
again tracing the strains the 

tension carriage assumed, then there 


would lbs. tension the rope 
which would give 150 lbs. tension tight 

rope which cannot sustained until there tension the 
slack rope etc., each rope itself being pulled the rate 150 
and each slack rope lbs., making the table appear like this 


TABLE No. THE Various WHILE TRANSMITTING 


Tight rope 1—150 lbs. Slack rope 1—75 


750 Ibs. 375 Ibs, 


375 lbs. effective pull. 


total strain 750 Ibs. for the tight ropes, and 375 lbs. for the 
slack ropes, the difference being 375 
which sufficient for 50H.-P. The maximum 
strain now only 150 one-half 
that Table No. hence the factor safety 
28. 

If, however, the same weight Table 
No. retained, viz., 300 the result will shown Table 
No. 
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TABLE No. 


Tight rope 1—300 lbs. Slack rope 1—150 lbs. 


5—300 


500 750 lbs. 


750 


750 effective pull. 


750 ft. per min. 
000 

Thus appears that the effective pulling power the large wheel 
actually reduced reducing its angular groove, and the same 
time the driving effect the transmission nearly doubled—a sort 
mechanical paradox. Assuming again that the uniform, 
found that widening the groove the large pulley the power 
transmitted actually increased. 

The question naturally arises How account forthe fact, frequently 
observed, that the center strands that are usually This 
Table No. 150 lbs., which may (if the power demands it) sustain 
150 450 lbs. tight rope but will not until slack 
rope drawn out tension 450 225 lbs., which 
possible. now, however, still more power called for, then 225 
slack rope may sustain pull 675 lbs. tight rope which 
will draw slack rope 337 lbs. This, however, bad practice, 
because the maximum tension increased far beyond 300 lbs., even 
tight rope pulling its maximum (450 

the other hand, the loose wheel the side the small 
pulley were not used, the strain slack rope would only 
and the ultimate strain tight rope would 225 lbs., and slack 
rope would This shows that unless the wide angle 
employed the large pulley, better not employ loose sheave; 
all which illustrates more forcibly the difficulties which accrue 
from the use uniform groove both large and small wheels. 

Further, will observed Table No. that the tension 
slack rope (150 times great tight rope (60 lbs.), 


100 H.-P. 
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while with the wide angle plan, shown Table No. the tension 
slack rope half that tight rope should be. 

The practical value this system, therefore, increase the 
factor safety, else employing the same factor safety 
reduce the size rope. Thus, when the difference the diameters 
considerable, substitute rope where previous figuring has shown 
that 1}-in. rope was required; substitute for and place 
use 

The reduction the size the rope permits also reduction 
the diameter the pulley, and still maintains the same ratio rope 
pulley. For example, the minimum diameter the pulley for 
rope ins., assuming the rule diameters, while for 1}-in. 


rope the same rule 50-in. pulley would have used. Then, 
again, the width the sheave thus reduced fully per cent. 
not the author’s intention, however, advise employing small 
factor safety, but, correct figuring, obtain the real factor 
safety, which should not less than 20. 

full discussion this question proportions rope pulley 
may found Rope Driving” Professor Flather.* 

The author’s attention was originally called this unequal tension 
the ropes continuous rope drive some ten years ago. that 
time had occasion study the subject, and was much puzzled 
drive installed with wooden sheaves. This particular transmission 

Rope John Flather, Ph. B., E., page 177. 


= 
q 
3 


had driving pulley about three times the diameter the driven, 
and both wheels wore badly the grooves. The first groove wore 
down fully inch; the second, in.; about in., and on- 

another rope drive the same building, also having wooden 
sheaves, but equal diameter, the grooves wore alike. Hence, the 
natural conclusion that the unequal wear was attributable some 
way the unequal contact occurring the drive with pulleys 
different diameters. 

The substitution iron sheaves for wooden ones prevents this 
object lesson from being brought every one’s attention, but the 
unequal strains the various strands are there, just before, and 
frequently can seen one will notice the difference the sag 
the various ropes. 

practical proof the value the variable grooves, the author 
would refer rope drive designed him some nine years ago, and 
installed the planing mill Russell, now called the Enterprise 
Building, Fulton Street, Chicago, where 
they have been transmitting 250 H.-P. with 
strands ropes, which lasted six 
years. According the present practice 
1}-in. rope would employed (see Fig. 10). 
and 6-ft. driven degrees. The ropes may seen pulling 
alike, and each doing its own share the work. 

The calculations and tables given herein have ignored centrifugal 
action and journal friction, and are based the assumption that the 
rope uniform throughout, and further, that loose wheel pro- 
vided take the strand from the tension carriage leading from the 
pulling side the driven wheel. 

Flather’s Rope gives theoretical discussion this 


very important matter, from which the following abstract has been 
prepared: 


11. 


The effectiveness the frictional grip dependent upon the arc 
contact the rope with the pulley and also upon the coefficient 
friction, which varies with the angle the groove. The friction 
each pulley will the same the products the arcs contact 
the respective coefficients are equal. the coefficient friction 
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lubricated rope smooth, flat metal pulley 0.12, then, for the 


0.12 cosec hence, with contact and degrees the 


dicate equal frictional grip each pulley, that the 
percentage slip the same, and that the multiplier 0.12 will 
give the correct coeflicient friction each pulley. 

The numerical value the cosecant angle varies inversely 


with the angle, hence the pulley having the lesser arc contact should 
have groove with more acute angle. 


From the above equation 


which and are the angles groove and contact, respectively, 
the larger pulley; and and a’, similar values for the smaller 
pulley. 

When the ratio the ares contact known and with the least 
angle groove the smaller pulley equal 35°, 40°, 45°, the 


corresponding angle groove the larger pulley should 
indicated Table No. 


TABLE No. GROOVE FoR ADHESION. 


Angle groove pulley when groove 

Angle groove pulley when groove 

Angle groove pulley when groove 


equality grip each pulley may secured the use 
idler binder pulley, which will increase the are contact the 
smaller pulley, but this introduces reverse bend the rope, which 
objectionable rope driving and should avoided much possi- 
sible. 

The table page 524 gives the amount tension which may 


sustained the tight strand when the slack strand has tension 
one: 
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COEFFICIENTS FRICTION. 
0.3. 


150 
165 
180 
195 
210 
240 

70 


0.5. 


TABLE No. 


CoEFFICIENTS OF FRICTION. 
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MINUTES MEETINGS. 


THE SOCIETY. 


December 1897.—The meeting was called order 20.15 
o’clock, Vice-President William Hutton the chair; Charles 


Warren Hunt, Secretary, and present, also, members and 
visitors. 


The minutes the meetings November 1897, were 
approved printed Proceedings for November, 1897. 


paper William Cain, Am. E., entitled Theory 
the Ideal Column,” was presented abstract the Secretary, who 
also read correspondence the subject from Messrs. Johnson, 
Marston and Henry Prichard. 


The Secretary announced the receipt the following communica- 
tions: 
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November 17th, 1897. 


CHARLES Esq., 
Secretary American Society Civil Engineers, 
127 East 23d Street, New York City. 

undersigned members believing that desir- 
able that one the two representatives the Board Direction 
from this district should reside this locality instead both living 
the State Michigan, hereby place Mr. Onward Bates, this city, 


nomination for Director accordance with the provisions the 
constitution. 


November 26th, 1897. 


Chicago, 
Dear shall pleased accept the nomination petition 
for the office Director the American Society Civil Engineers. 
Yours truly, 


Ballots were canvassed and the following candidates declared 
elected 
MEMBERS. 


Lorp New York City. 
Warp Philadelphia, Pa. 
Epwarp Cincinnati, Ohio. 


MEMBERS. 


WERNER Jr., New York City. 

WHITFIELD Mercer, Pa, 

Harrison Holyoke, Mass. 
Pittsburg, Pa. 


Adjourned. 
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December 15th, 1897.—The meeting was called order 20.20 
o’clock, Edward North the chair; Charles Warren Hunt, Secre- 
tary, and present, also, members and guests. 


paper entitled Problem Continuous Rope Driving,” 
Spencer Miller, Am. Soc. E., was presented the author and 
illustrated the stereopticon. The Secretary read correspondence 
the subject from Messrs. Samuel Webber and Flather. Oral 


discussion followed Messrs. Suplee, Brinckerhoff, 
Joseph Hoadley and the author. 


The Secretary made announcements relative opening the Society 


House the evenings and Sundays and holidays (see page 188); 
also relative the Annual Meeting. 


The Secretary announced the election the Board Direction 
December 7th, 1897, the following candidates: 


Clinton, 
The Secretary announced the deaths the following members: 


elected Member May 3d, 1871; died December 
4th, 1897. elected Member March 7th, 1888; 
died December 7th, 1897. elected Member Sep- 
tember 3d, 1884; died December 8th, 1897. 


Adjourned. 


THE BOARD DIRECTION. 
December 7th, 1897.—Eleven members present. 
The following resolution was passed: 
Resolved, that the House the Society hereafter open every 
day the week until o’clock with proper attendance, except Sun- 
days, when the house shall open only from o’clock.” 


Applications were considered and other routine business trans- 
acted. 


Two candidates were elected Juniors. 
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FORMAL OPENING THE NEW SOCIETY HOUSE.* 


The New House the Society, 220 West Fifty-seventh Street, 
was formally opened the 24th November, 1897. From until 
o’clock the house was open for inspection members and their 
friends. 

The formal exercises, the auditorium, beginning 15.30, were 
presided over President Harrod, and were opened with 
dedicatory prayer the Rt. Rev. Henry Potter, Bishop the 
Diocese New York. 

Addresses were delivered President Harrod, General William 
Craighill, Schurman, LL.D., and the Hon. Joseph Choate. 

congratulatory telegram from the Institution Civil Engineers 
Great Britain was received. 

resolution thanks the speakers and the Institution 
Civil Engineers was adopted. 

the evening, o’clock, there was House Warming.” 

Exact figures the attendance were not kept; estimated that 


the afternoon there were about 550, and the evening about 700 
present. 


ANNOUNCEMENTS. 


HOURS DURING WHICH HOUSE WILL HEREAFTER OPEN. 


accordance with the resolution the Board Direction the 
House the Society will open every day hereafter from 
except Sunday, when the hours will from 

The continuance this regulation must necessarily depend the 
use made the House members, and hoped that the additional 
expenditure entailed keeping the House open during the evenings 


and Sundays and holidays will justified the future attend- 
ance. 


INDEX FOR PROCEEDINGS. 


The Index for the Proceedings for 1897, Vol. XXIII, will issued 
with the Proceedings for January, 1898. 


MEETINGS. 


Wednesday, January 5th, 1898, o’clock, regular meeting 
will held, which paper Bent Russell, Am. Soe. E., 
entitled, Experience with New Machine for Testing Materials 
Impact,” will presented. printed this number Proceed- 
ings. 


The addresses, full, will found this number Proceedings. 
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ANNUAL MEETING. 


Wednesday and Thursday, January 1898, the Forty- 
fifth Annual Meeting the Society will held. The Business Meet- 
ing will called order o’clock Wednesday morning, when 
the Annual Reports will read, officers for the ensuing year elected, 
and other business transacted. 

and Charles Warren Hunt have been appointed the Board Direc- 
tion Special Committee Arrangements, and programme 
detail being prepared. 

There will reception either Wednesday Thursday even- 
ing, and probable that, accordance with the usual custom, the 
second day the meeting will devoted excursion some 
point interest. Ladies the families members will 
the excursion and the reception. 


DISCUSSIONS. 


Discussion the paper John Branner, Ph. D., entitled 
Geology Its Relations Topography,” which was presented 
the meeting November 17th, 1897, will closed January 1st, 1898. 

Discussion the paper William Cain, Am. Soc. E., enti- 
tled the Ideal Column,” which was presented the 
meeting December Ist, 1897, will closed January 15th, 1898. 

Discussion the paper Spencer Miller, Am. Soc. E., en- 
titled Problem Continuous Rope Driving,” which was presented 


the meeting December 15th, 1897, will closed February 
1898. 
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ADDRESSES DELIVERED THE OPENING 
THE NEW SOCIETY 
NOVEMBER 1897. 


DEDICATORY PRAYER, RT. REV. POTTER. 

Let pray. Almighty and Everlasting God, who art always most 
ready hear our petitions and art wont give more than 
can desire deserve, thank thee that thou hast taught thy 
holy Word come thee and ask thy heavenly benediction upon 
all our human undertakings. are here this afternoon ask thy 
blessing upon this work, upon the crown which thou hast 
vouchsafed put upon it, and beseech thee take into thy 
holy keeping and make useful for those great ends for which this 
institution stands. bless thee for the revelation thy law, 
Nature, thy holy Word. bless thee that thou hast taught 
how the forces Nature may harnessed the ingenuity 
man and made the service man. thank thee for the 
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triumphs this union all the history the century which live, 
various its illuminating and transforming powers, wonderful 
its manifold illustrations the word thy revealed scriptures 
that ‘‘many shall run and fro and that knowledge shall in- 
creased,” over the highways which have been built the art men, 
which wisdom and light have gone all around the world and that 
the representatives this institution, and those who are like-minded, 
have carried the ends the world that which has come from the 
lamp the student and from the patient, constant and vigilant study 
and experiment men who have discovered and settled the laws 
which largely to-day our great natural forces are harnessed and 
governed for the purposes man. Grant, pray thee, that the 
wonderful wisdom thus wrought thy universe may continue 
work under thy divine and supervising guidance, and that all men 
everywhere whom thou hast given the faculties ingenuity, 
contrivance, study, the art penetrating the secrets thy Word, 
may glad use them thy fear and thy glory. give 
this institution to-day and all who belong into thy holy keeping. 
ask thy blessing upon its officers and upon all present, and 
beseech thee that everyone here may recognize that what does 
for art, for science, for the upbuilding material structures, thy 
servant the use thy divine forces the glory thy holy name. 
Remember our common country and all who rule over us. Remember 
all men everywhere who are striving out the chaos ignorance and 
and lawlessness bring mind and heart and man into 
subjection the higher law, and finally service tothee. And 
all this ask the name and for the sake Him who has taught 
when pray say: Father, who art heaven, hallowed 
thy Name. Thy kingdom come. Thy will done earth, asit 
heaven. Give this day our daily bread. And forgive our tres- 
passes, forgive those who trespass against us. And lead not 
into temptation; but deliver from evil: for thine the kingdom, 
and the power, and the glory, forever and ever. Amen. 
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PRESIDENT, AM. SOC. 


Ladies and thank you, behalf the American 
Society Civil Engineers, for the lustre and dignity which your pres- 
ence gives the dedication this House, the promotion that 
learning and the encouragement that professional and fraternal 


fellowship which are necessary the growth and influence the 
science civil engineering. 


Our intention erecting this commodious building has not been 


limited serving the close uses club, even providing pro- 
fessional resort for our own members. 


have been moved 
larger aims, and have builded with the hope that might greatly 


aid promoting those objects National Society, and supply- 
ing those wants our profession which have been made prominent 


and important the extent and direction its evolution during the 
present generation. 


The discovery new forcesin Nature, and the invention new 
methods their application the uses man, have enlarged the 
field civil engineering that neither the duration human life nor 
the limit human faculties serves for the acquisition such 
knowledge the details all its branches sufficient insure 
success the practice each all them. This condition and 
limitation modern scientific learning has become controlling that 
now necessary prepare special courses study, confer special 
degrees, form special social and professional organizations, and 


establish special press for the mechanical, the sanitary, the electrical, 
and other classes civil engineers. 


Also the rapid expansion our 
country, and the marvelous diversity its topographical features, 


have many cases and localities limited the practice engineers 
work single department, such the improvement rivers and 
harbors, municipal engineering, the extraction ores and minerals, 
the irrigation and their protection from overflow. These 
tendencies, with the great intervening distances, involving time and 
expense, have made the opportunities single center in- 
frequent and difficult, that the reasonable social and professional wants 


the civil engineer have inevitably led the formation special 
local societies. 
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The variation from which this evolution the technical society has 
sprung both natural and useful, and has contributed largely the 
promotion scientific learning, the efficiency the profession, and 
the success its members. 

But while recognize the obligations the profession the 
agencies which have alluded, the conviction still remains that they 
have not sufficed bring its members into that social and professional 
fellowship which the evidence healthy growth, and the outward 
and visible sign the unity the scientific knowledge which the 
best practice based, and the singleness our ultimate aims; nor 
has their success been sufficient give our profession position the 
public estimation, both learned and responsible, the peer law 
medicine, which entitled the contributions has made 
the public wealth, happiness and safety, and which has been accorded 
countries where the motives specialization and the difficul- 
ties general and personal association are not controlling are 
here. Certainly the record American civil engineering, difficulty, 
magnitude, originality, thoroughness, and the opportunity 

has given for the growth the best civilization, least comparable 
that any country Certainly the labors the civil engineers 
this country have contributed share its development and pros- 
perity which has not been exceeded any other class her citizens. 

worthy consideration, whether the diversity study and 
work resulting from modern conditions, are not losing sight the 
essential unity the profession, and the truth that, while mining, 
sanitary, electrical other lines engineering may differentiated 
practice the exigencies the times, yet there science civil 
engineering which not only remainder after these are taken away, 
but organized body correlated truths forming the roots and 
trunks great tree knowledge these are but the branches. 


not mere juxtaposition parts, buta complex organic whole, 
and its different departments are closely allied that, without 
general knowledge all, impossible have complete com- 
prehension of, oreminent success in, any.” 


With this view, the birth, the growth every special local 
society, and the expansion the field its labors, but another 
reason for co-ordination, and the application their accumulated in- 
and resources common purpose, promotion learn- 
ing and the prosperity our profession, through the agency 


ar 
tic 
als 
izs 
tic 
the 
sh: 
cor 
cor 
and 


Papers.] ADDRESSES OPENING NEW SOCIETY HOUSE. 529 


single organization, which they may all find representation and 
alliance. 

fit that this unity and breadth the science, and the interest 
American civil engineering, should find exponent National 
Society, where all engineering knowledge and all its departments 
shall receive adequate consideration; where engineers from all parts 
the country can meet for the formation friendly ties the exchange 
professional views, and where measures for the promotion the 
welfare civil engineers and civil engineering can concerted 
with such full and impartial consideration all their aspects 
will command national attention and respect. 

Among the functions which have been can properly exercised 
such for the increase the dignity and strength and good- 
fellowship the entire profession, may mention the conventions 
now annually held different parts the country, both the social 
and professional results which have been much interest and 
value; also the appointment select special committees for the ex- 
amination questions material method, concerning which prac- 
tice uncertain unsettled; also the excursion American Civil 
Engineers the Paris Exposition, and other parts Europe, 1889; 
also the reception and entertainment foreign engineers, the organ- 
ization the Engineering Congress and the publication the 
Transactions that Congress, the occasion the Chicago Exposi- 
tion 1893, from which sprung that most useful Society for the pro- 
motion engineering education; also the timely presentation, 
memorial and committee, important subjects applied science 
the attention Congress; also the publication transactions such 
society, proportioned range, value and volume its member- 
ship; also the collection comprehensive library, and the adoption 
liberal rules for its use; and, may add, the building House 
where all these plans may considered and matured; where all re- 
corded technical knowledge can safely stored and made available; 
where civil engineers can meet form and strengthen the ties which 
should bind professional brethren together; seek, reference 
conference, such information they may need for projected work, 
and participate otherwise promote the dignity, the welfare 
and the pleasures professional life. 


This Society stands for the increase both general and special 
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scientific culture civil engineering; for the extension professional 
and personal fellowship, based this general culture, among 
engineers engaged any its various branches, and all parts 
the country; and for such just increase the standards, the dignity, 
the rights and the emoluments the profession may expected 
follow earnest and intelligent organization and co-operation. This 
House dedicated these uses. 
not without serious sense responsibility that introduce 
our Society this new and enlarged stage its life. the past, 
since its birth 1852, its growth members, resources and good 
work, has been rapid and uninterrupted vindicate the raison 
National Association Civil Engineers. has acquired 
new strength the use powers. But the anxieties 
larger life are our shoulders, and invoke and welcome the kind 
offices and interest our friends. From our members ask 
vigilant and sustained interest the objects and administration the 
affairs the Society; from their sweethearts and wives that they will 
exact paper from their correlated members, and insist attending 
the next Annual Convention; and from civil engineers and the en- 
lightened public serious consideration the relation which the 
Society bears tothe welfare the profession and the progress our 
country, and theservice which has already rendered, and can render, 
increasing degree, the future. 
Let again thank you for the interest and good wishes which are 
expressed your presence here to-day, and welcome you our New 
Society House. 
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ADDRESS GEN. WILLIAM CRAIGHILL, 


Mr. President, Ladies and think myself fortunate 
having the privilege this public way able congratulate the 
American Society Civil Engineers upon the auspicious event which 
brings together to-day, marking, does, great step forward 
for the Society material prosperity. 

has been suggested would appropriate for speak 
from the standpoint the military engineer. This therefore do, 
and, following the very proper intimation contained the invitation 
extended the Committee Arrangements, will brief. 

What shall say will the direction indicating the influence 
upon the profession civil engineering which has been exerted 
the military engineers this country and the reasons 
doing must necessarily refer tothe Military Academy West Point, 
and the Corps Engineers the Army, and trust excused 
my. words should warm concerning the Alma Mater who gave 
professional birth, and concerning professional brothers the 
Corps Engineers, all her sons, with whom have been associated 
for more than forty-four years the service our country. 

First, true that the properly prepared military engineer must 
necessarily have also the general education the civil engineer 
the ordinary use that term. builds called 
upon use all the materials, wood, earth, stone and metals which 
are found the works the civil engineer. The structures the 
military engineer are peculiar their forms and arrangements order 
suit them their special functions. far their foundations 
and stability are concerned, under the various strains which they are 
exposed, they must conform the usual rules for civil works. 
But they are also liable sudden and violent shocks from the impact 
the huge missiles modern war, which may strike them with their 
highest velocities, and special provision must made meet these 
special conditions. the Military Academy West 
Point, the education, from its beginning its close, leads one through 
text books pure and applied mathematics, chemistry, mineralogy, 
draughting, surveying, the laws civil engineering, and finally the 
specialty military engineering. 
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the earliest days our country the engineer any kind was 
hard find. Many people suppose man engineer who 
only engineer should conversant with the duties 
the surveyor, but man could excellent surveyor all his life and 
not engineer all. Washington was surveyor his youth, 
and doubtless could have become great engineer, but inspection 
the site Fort Necessity, not far from Pittsburg, where was 
forced surrender the French, would not lead one conclude 
that was well versed that the art the military engineer. 
doubt did the best that the circumstances permitted, many 
which not know. 

the campaigns the Revolutionary War, Washington felt the need 
native military engineers, and was obliged depend foreigners, 
mainly Frenchmen. But among them was one distinguished Pole, 
Kosciusko, whom monument stands this day West Point, the 
scene his labors the defence that important post, which 
Washington himself knew well and where had his headquarters 
when the discovery Arnold’s treason occurred. 

early October, 1776, committee the Continental Congress 
recommended that the Board War directed provide military 
academy, and this scheme was highly favored General Knox, one 
the leading military authorities the time. General Washington 
never ceased during the war call the attention Congress 
the importance systematic organization the army and the educa- 
tion its officers scientific knowledge and for this reason 
urged the establishment military academy. This continued 
from the close the war 1783 the end his life 1799. 

The law 1802 created corps engineers which, its words 
state, constitute military academy.” This law was approved 
Jefferson President, though alone when member the 
cabinet Washington had doubted 1793 the constitutionality 
academy. The academy was located West Point, place 
peculiarly fitted for such institution. 

have now many most valuable technical schools, and several 
them are not surpassed any similar schools the world. these 
engineering specially taught much more fully and extensively all 
branches, except the military and naval, than possible West Point 
with its peculiar limitations, but the Military Academy West Point 
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was the first school engineering this country and for long time 
the only one. the excellence its methods and course instruc- 
tion claims have been progressive and now the equal any 
school, far thoroughness goes, having view the special duties 
which its graduates are likely called. 

But the Corps Engineers the Army older than the Military 
Academy, inasmuch General Washington was authorized December, 
1776, raise and collect for six months corps engineers; but for 
want proper material the country could accomplish nothing. 
July 8th, 1777, several the officers the Royal Corps French En- 
gineers were commissioned. From the lack trained engineers the 
native continental establishment, their assistance was highly appre- 
ciated, and for many years this foreign influence predominated the 
service. late 1816, prominent French engineer was employed 
assist planning some the defensive works this country. 
had served creditably the staff the great Napoleon. This was 
General Bernard. His views are largely exemplified Fort Monroe, 
where planned kind fortress somewhat after the European idea 
which was accustomed, but style not accordance with 
American ideas institutions. 

March 11th, 1779, corps engineers was formally estab- 
lished, and its first chief was Frenchman. 1783, the close 
the war, this corps was disbanded. 1794, new organization was 
formed, including engineers and artillerists, which was modified 
later laws, until 1802 the President was authorized 
organize and establish corps engineers constitute military 
academy and stationed West Point. 

Beside the usual duties military engineers, which are those 
constructing temporary and permanent fortifications, military bridges 
and siege works, making military reconnaissances and surveys, the 
preparation and use mines and torpedoes coast defence, etc., 
they have been called upon time peace plan and execute works 
river and harbor improvement, build lighthouses, plan docks for 
the Navy, and undertake and complete many other public works, 
such the introduction water into the City Washington, the 
supervision the construction public buildings, such the Wash- 


ington Monument Washington, the Capitol, the Post-Office Depart- 


ment, the Interior Department, the Smithsonian Institution, the New 
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Congressional Library, etc., execute surveys for the transconti- 
nental and other railways, lay down boundaries, etc. 

thus manifest that the military engineers have had very 
great variety duties, and the course instruction West Point 
has been such would prepare the men far possible for the 
duties imposed upon them. great number civilians have been 
associated with the military engineers their varied duties. While 
held the office Chief Engineers, was found that there were 
over five thousand men serving the engineer department all over 
the United States, the grades engineer, surveyor, draughtsman, 
rodman, chainman, recorder, clerk, superintendent, inspector, over- 
seer, pilot, etc., not including the still greater number persons 
hired contractors. 

Many these employees the engineer department have become 
prominent civil engineers, and much credit due them for the 
results their labors. more anxious than have 
them receive the credit which their just due. number these 
men are now Members this Society. sure that very much 
any professional reputation may have due the cordial, loyal 
and able assistance have had from subordinates, both and out 
the Corps Military Engineers. 

Many engineer officers have from time time resigned and 
become distinguished civil engineers, teachers and otherwise. 
The superintendence the construction one the greatest and 
earliest railroads Europe, that between St. Petersburg and 
Moscow, was, from 1842 1849, charge Major Whistler, 
American engineer. 

The writings some the officers the Corps Engineers 
were standard authorities their time for example, Wright, Totten 
and Gillmore, mortars, limes, cement and concrete; Woodbury, 
the arch; Halleck, asphalts Sanders, pile-driving Mahan, 
civil engineering, etc. The extensive use asphalt and concrete 
this country may said have originated with the Corps 
Engineers works fortification. The superintendents and pro- 
fessors the Military Academy have almost all been taken from the 

Corps Engineers. 

Here let introduce some short extracts from the writings 
another 
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about 1831, the officers the Corps Engineers were 
great degree the repositors this country that knowledge which 
was requisite for the purpose making accurate surveys. The loca- 
tion and construction the roads, canals and bridges built for the 
development the resources the country, and the accurate 
methods surveying, geodetic, topographic and hydrographic, now 
use, great measure due the talents and labors its 
officers. 

many the great routes internal communication the 
interest commerce and speedy transit, now existence the coun- 
try, were first explored, located and projected officers this corps. 
The files the bureau the corps Washington and the congres- 
sional documents are rich reports upon the works this charac- 
ter that have been examined into under authority law the Corps 
Engineers. 

the matter improvement rivers and harbors, the in- 
terest commerce, the Corps Engineers has had almost the 
exclusive control, and the information this subject contained 
the reports its officers, early years this century the 
present time, now filed the bureau the corps, monument 
its labors, and most valuable collection precedents used 
the future prosecution such works. 

surveys, examinations and constructions which have been 
made officers the corps, have not been confined such matters 
are solely charge the War Department. From time time 
the State Department, the Navy Department, the Treasury Depart- 
ment and the Interior Department have employed its officers the 
running boundary lines, and the surveys for the maps necessary 
used delicate diplomatic negotiations; the surveys for, 
and the construction of, the surveys for canal routes 
across the Isthmus Panama and elsewhere; upon astronomical ob- 
servations the interest science; the surveys the coasts, the 
planning and construction lighthouses and other fixed aids 
navigation; the planning and construction public buildings, 
custom houses, post offices, marine hospitals, etc. 

branch engineering, whether military civil, can 
mentioned that has not been improved and expanded the study 
and labors the officers this corps. 

difficult enumerate all the duties which may have been, 
which can devolved the Corps Engineers time peace. 
the duties generally are such require familiarity with the sciences 
and arts, any duty which the Government needs performed which in- 
volves the application this character learning, and comes within 
the professional training the several members the corps, may 
law devolved the President upon 
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think what has been said sufficient ground for the belief 
part, and its statement this presence, that the education and 
discipline West Point, supplemented the methods used the 
practice the officers the Corps Engineers the Army, have 
had very great influence upon the profession engineering this 
country, and that influence has been very large extent beneficial 
and creditable. 

conclusion, Mr. President and brother engineers, affirm that 
the profession the engineer one the noblest and most useful 
which open man. also one the most ancient. 
curious historical fact that the title, Pontiff, the head the Roman 
Catholic Church, derived from maximus, which means the 
chief bridge builder engineer; and this was also the title one 
the most important functionaries Rome long before the rise the 
Christian Church, originating with Numa, and held many his 
successors. 

proud have been engineer for nearly half century, 
and proud now member this American Society Civil 
Engineers. May her ends always high, noble and honorable, and 
may membership our society always guarantee ability, 
honor and faithfulness the performance duty. has been 
thought some that should have written code ethics for our 
guidance. not believe that such code necessary, provided 
regulate our professional conduct that rule which able 
cover every possible case between man and man, the Golden Rule, 
its true, broad sense: all men you would have them 
you. 

Before taking seat beg the indulgence this body engi- 
neers refer something which every engineer interested, and 
the military engineer particular. has been said some that 
the peculiar duties engineers peace unfit them for the successful 
command troops the field. Let state few facts about this 
matter from our own history: When the late Civil War was closed, 
the Army the Potomac, that magnificent body veteran soldiers, 
was commanded Meade, ex-officer the Corps Engineers. 
Every corps that army except the cavalry was also commanded 
officer engineers. This was also true two the corps the 
Army the James, which co-operated with the Army the Potomac. 
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McPherson, who fell Atlanta, and Mansfield, who fell Antietam, 
were two the earliest brigadiers the regular army that war, 
and both came from the Corps Engineers. 

two the most critical and fiercely contested battles the 
war, Antietam and Gettysburg, both armies were commanded ex- 
officers the Corps Engineers; Antietam, McClellan and Lee; 
Gettysburg, Meade and Lee. and Weitzel were also 
officers engineers. the Southern side, among their greatest 
soldiers were Robert Lee, Joseph Johnston and Beauregard, all 
the Corps Engineers. both sides were many other 
engineer officers whose names could give, such Newton, Whiting, 

Wilson, MacKenzie, Poe, Abbott, Putnam, O’Rourke, Merrill 
and others, who were distinguished soldiers commanding troops. 
All this could not have come accident. 


q 
7 
q 
7 
q 
q 
7 
q I 
q 
7 
q 
q 4 
; 
: 
q 
4 
4 
q 


538 ADDRESSES OPENING NEW SOCIETY HOUSE. [Papers. 


ADDRESS SCHURMAN, LL.D., 
PRESIDENT CORNELL UNIVERSITY. 

Mr. President, Ladies and Gentlemen,—Like the preceding speaker, 
received hint brief, and, like him, shall endeavor follow 
the suggestion. But the few minutes which have been allotted 
want, any rate, Mr. President, convey you our sincere 
congratulations finding you housed beautiful building and 
such excellent location. becoming your profession 
progressive. Engineers are always moving forward. never heard 
stationary engineers (laughter); or, never heard but one, and 
that was during the Civil War, when Lincoln was anxious that 
Clellan should move Richmond, while the General kept hover- 
ing about the banks the James. Some one called the White 
House, and, knowing that McClellan was not especially high favor 
just then, ventured, any rate, commend him engineer. 
Yes,” said Lincoln, after listening him, stationary 
(laughter). This Society does not give any evidence 
such attribute. true the requirements the profession— 
advancing. 

Your Society very closely related, seems me, what most 
characteristic our American civilization. the old world 
great collections art, memorable buildings, venerable libraries, 
which books and treasures may found thousands years old; but 
when strangers come our country, have nothing that kind 
show them. deplore that art with almost its infancy; that 
yet have produced poem, philosophy, great work art 
which will rank with first-class productions the same kind the old 
world. But weshow them our bridges, our colossal buildings, our vast 
systems railway, our electric lighting and other industrial organiza- 
tions, and feel that these things are embodied the most distin- 
guished achievements the American spirit. And our greatest men, 
General Craighill has indicated you, have themselves been en- 


gineers. Washington, says, was only surveyor; but suppose 


those times might have passed for engineer, and often 
wonder whether the experience which gathered West Virginia 
and the banks the may not have had something with 
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the wonderful skill with which conducted his marches and counter- 
marches and triumphant defeats. 

Well, natural for Americans, you see, congratulate 
the engineers. know them, appreciate their works, and 
are aware that their achievements are not limited our own con- 
tinent. look to-day the map Africa, what changes have 
been wrought upon within the memory men now living, within 
the last ten fifteen years, mainly the engineer! Only this month 
they have opened new line railway which connects Buluwayo 
the interior with the Cape Good Hope; and Buluwayo, within the 
two decades, there lived monster who ruled over the district, 
which, some you know, all sorts atrocities were practiced. 
What has wrought the change? Simply the triumphs the engineer 
bringing into the heart Africa the civilizing influences which, 
through lack communication and intercommunication, had hitherto 
been excluded. Orlook India. Whenthe Declaration Independ- 
ence came out, the British held only few acres ground for trading 
fort. What has happened since? Why, the present time between 
three and four hundred million people there are subjects Queen 
Victoria. That achievement doubt due many causes. Itis due 
the political skill with which the English have used the natives 
fight their battles; but due also the invention James Watt, 
who made possible connect the seacoast with the empire beyond 
the sea, and due also the engineering skill which roads and 
railroads have been run and through every part India. When 
Hung Chang visited us, some you will remember that while 
claimed for his own people that philosophy and works reflec- 
tion they equaled the profoundest philosophers that the world had 
yet produced, they were yet behind Europe and America, because 
they lacked what have here and what you represent to-day—the 
science engineering. 

Nor are the achievements your profession merely perhaps 
course, that see the results. But, nevertheless, your profession 
ranks you with scholars, with the men who practice the learned voca- 
tions. only within the last generation that that has been recog- 
nized. But now all our universities, the oldest well the 
newest, schools engineering are established and the men who 
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graduate them are placed the same footing the men who grad- 
uate what used called the learned professional schools. 
you take, for instance, the profession law, there not institu- 
tion the United States which has long course for its graduates 
many them, and perhaps most them, require from the civil 
engineer; and only few years ago men could walk from the streets, 
were, into the law schools, that has never been true the schools 
civil engineering, and the best them to-day require those who 
matriculate knowledge mathematics, which equal that 
formerly required the old-fashioned colleges the graduates 
the course. recognize throughout the country 
that engineering learned profession, and that the men who prac- 
tice need the samesort scientific training and professional culture 
that demanded practitioners law and medicine. And the 
reason for this perfectly clear. The engineer applying the laws 
Nature. Before you can have applied science you must have 
science apply, and the works the engineers rest such funda- 
mental sciences mathematics, physics and chemistry, and one 
can master these sciences the thorough way which now required 
for the solution the great engineering problems the age—no one, 
say, can master them shorter time than that which devoted 
the study law the study medicine. 

glad think, Mr. President, that James Watt, whom have 
already mentioned, although lived over hundred years ago, and 
before engineering schools had been established any our univer- 
sities any universities the world, was, nevertheless, associated 
with university. Onaccount ill-health was unable complete 
his apprenticeship, and the guild which belonged refused per- 
mit him practice work the City Glasgow. But the college 
took care him. They appointed him mathematical-instrument- 
maker, and was while held this subordinate position the 
University Glasgow that began those studies the Newcomen 
engine—which, you know, was merely steam pump—he began 
those studies, say, which resulted the production the steam 
versity man recall that Watt, whom may respects regard 
the founder engineering science, was that way associated with 
the universities. 
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were asked what the desiderata the engineering profession, 
see the present day, are, should answer, first all, you 
need, all the learned professions need, know more. Nature 
spreads out around with infinite mystery. have dipped here 
and there and made shallow soundings; but the dimensions attained 
knowledge, even take the knowledge the race, are ludicrously 
small comparison with the great ocean mystery that stretches 
beyond. The ideal the civil engineer—he may never attain 
his ideal, true his profession, master the laws 
Nature that man may able control the powers Nature and 
make them serve his uses and minister his needs. often think 
that Shakespeare, universal genius was, defined, too, the ideal 
your profession. his ripest, and suppose his latest play, 
Tempest,” has given Prospero the embodiment the en- 
gineer, also, Mr. President, the embodiment the genius true 
Christianity. Prospero the man, you remember, who can forgive 
his enemies—forgive the brother who has ruined him and dethroned 
him, and pray for those who despitefully use him. But also the 
magician who can wield all the powers Nature that has but 
speak and the thing wills done. long there crime sin 
the world there will place for the preachers and the reformers 
and the prophets; and long you, gentlemen this Association 
Civil Engineers, fall short that wonder-working ideal which 
embodied Prospero, will there work and abundant work for you 
todo. May venture express the hope and the earnest wish that 
your housing this commodious building may some measure con- 
tribute that high end (applause). 
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ADDRESS HON. JOSEPH CHOATE. 


Mr. President and Ladies and for you 
have received intimation brief (laughter). But safety 
lies, and yours too, little knowledge the subject hand 
(laughter). was great philosopher who said know— 
that know nothing,” and always afterwards was regarded one 
the greatest and wisest mankind. But feel very grateful 
for the opportunity that has been given behalf, was sug- 
gested the Committee, the other professions, welcoming this 
youngest, most vigorous, and, believe, most useful, all the learned 
professions this very critical and important day its life (applause). 
There necessarily fellowship and very close fellowship among 
all the learned professions. are all engaged alike studying and 
applying laws the uses and convenience mankind, and that 
respect the engineers, seems me, have very decided advan- 
tage over the other and older professions. They work from known 
and certain premises inevitable conclusions. Theirs exact 
science, based not upon opinion, based judgment, but upon 
absolute and fundamental facts respect which they ought not 
and cannot allowed err. But the other professions stand 
very differently. Ours are all uncertain—based upon opinion, upon 
experiment, upon judgment. When the doctor loses his patient, 
never his fault (laughter). goes on, lives on, and acquires new 
patients and new fame (laughter). When the lawyer loses his case, 
never his fault can always trace the in- 
firmities the law, the weakness the judge, the dullness 
the jury, the evil conduct his client (laughter). But not 
with the engineer—the civil engineer; with him blunder indeed 
acrime. his bridge falls, falls with it. his tunnel collapses, 
collapses with it—and had better buried inits ruins. Now, 
there another respect which, think, the profession en- 
gineering has another very decided advantage over us. Our works 
perish. The breath the lawyer the measure The 
rules, the practice and the law the medical profession change from 
age age, and—if the Bishop will allow say the 
dogmas theology are not forever unchangeable (laughter and ap- 
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plause). But the works the engineer live after him enduring 
monument carry down distant posterity his merits and his 
defects. 

little term leisure last winter wandered over the Island 
Sicily, and the heights Urias overlooking what once had been 
the site the City Syracuse, which had absolutely disappeared 
that not vestige ofitremained. The great fortifications that the pre- 
decessors Archimedes had built under that lofty hill remained 
unchanged they were built for military purposes more than 
thousand years ago. Girgenti and gazed upon temples. 
still standing, form perfect, they were erected engineers and 
builders whose names have been forgotten, still holding out models 
beauty and grace for the imitation and instruction mankind. 
Rome rode over the bridge St. Angelo, more than thousand 
years old. stood under the dome that matchless model 
architecture, the Pantheon, perfect apparently when the name 
its builder, Agrippa, was emblazoned upon its front. stood be- 
fore the ruins, the matchless ruins, the splendid ruins, the Coliseum. 
All these great structures testifying far-distant posterity the 
power and the beauty that dwelt the minds their designers; and 
have been wondering since was invited take part these 
ings whether any works yet constructed engineers builders this. 
America ours shall last long those; whether the men 
thirtieth century, the students architecture, engineering, will find 
something yet admire, even though ruins, the works 
the men the nineteenth and the twentieth centuries? That question 
shall prefer leave these distinguished experts who are members 
this American Society Civil Engineers. But the truth neverthe- 
less does remain that the work these great engineers to-day, the 
men who build our great bridges, our great docks, our great tunnels, 
our great railroads, will carried down posterity that will long 
since have forgotten the doctor, the lawyer, and even the clergyman, 
who are now ruling over us. 

think very fortunate thing respect these days and events 
that the opening this building for the use the American Society 
Civil Engineers exactly coincident with the starting this 
metropolis which live and which, spite its mistakes, 
are all proud, upon its new and greater career (applause). Why, 
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New York only infant to-day. She just bursting her swaddling 
bands. She has outgrown herself and really bursting her bandsin all 
directions. You cannot venture into the streets without the peril los- 
ing your life sacrifice the great engineering works that are going 
to-day (applause and laughter). And Iam sure that that great prov- 
ince for engineering now extending over area 350 square miles— 
359 square miles the exact quantity—holds out more work for the 
conscientious, the intelligent and the skillful engineer than all 
America did fifty years ago (applause). What bridges are built over 
these noble rivers! What tunnels are excavated! What roads 
laid out! What docks constructed! Why, think it; have one 
project now pending before us, one work tunneling and bridging 
and road building expenditure—the appalling expenditure—of 
millions dollars! Now, what that the new administra- 
tion which the people this city their wisdom have elected pre- 
side will come here—I hope they are here hope the 
Mayor-elect here, learn lesson that other place could teach 
well this; that the great engineering works this city, which are 
absorb millions upon millions the people’s money and occupy 
years and decades their construction, shall placed under the 
charge competent engineers the heads the departments 
which the public works belong (great applause). think the 
science engineering has advanced far, and hope the science 
municipal government has advanced far, that hereafter will 
not considered sufficient have Commissioner Public Works 
the unfortunate person who now has the honor addressing you 
(laughter). 

This Society well calls itself the American Society Civil Engi- 
neers because truly national institution for the service the 
whole nation, made educated engineers, engineers every branch 
civil engineering. Now, President Schurman has said something 
about its being new profession, and General Craighill asserted that 
was the oldest profession that knew anything about. Well, that 
only difference verbiage, phraseology. true that fifty 
years ago there were not many civil engineers, and they had been 
presented audience like this, the audience would have been quite 
loss know what they were (laughter). But they have been train- 
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ing, and are being trained from the beginning. Itis true the colleges 
did not much for them. when ex-President Morison, one 
the most distinguished engineers this country, and one the 
most distinguished ex-Presidents this Society, left Harvard 
found necessary spend year two law office lay the 
foundations that great engineering fame (laughter and applause). 
And happy say now that three successive Presidents this 
Society, including the gentleman who presides here to-day, are gradu- 
ates Harvard College. Ithink shows what believe the other 
professions, that for technical education there must first laid 
foundation broad, liberal education (applause). But was going 
say what the engineers had done for the Nation. true they have 
not been the founders the Nation; but they have been the makers 
and the builders the Nation. Now, let see exactly how that 
very few words. When this Nation was founded, for look upon 
the making and adoption the Federal Constitution 1787 the 
founding the Nation, there had been engineering and engi- 
neers America except the military gentlemen whom Washington had 
summoned his aid for the conduct the war. There was bridge 
over any navigable river what now constitutes the United States; 
harbor but presented its natural appearance had been from the 
beginning time. course, railroads, tunnels, roads 
worthy the name, any description. Why, then, took the 
Members Congress who went their own carriages from Boston 
Philadelphia six days make the journey, and they had cross 
ferries the mouths six navigable rivers. Two hundred years had 
been spent the settlers grappling with the wilderness, and 
desperate struggling. What had been accomplished? Fifty miles 
breadth along the Atlantic coast, from Maine Georgia, was all that 

then represented the triumphs those two centuries. Well, then, 

the Federal Constitution was adopted. You remember that memora- 

ble scene the day when Hamilton wrote the names the States 

the last page the document, the foot the document, and Wash- 

ington and Franklin and all the rest them subscribed their names. 

Franklin, looking the painted sun that was behind the chair 

Washington, who presided the convention, said: All through 
these debates have been wondering whether that was rising 
setting sun. Now that these names have been signed that immortal 
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document, sure that rising sun.” But Washington and 
Franklin, the two wisest members all that wise gathering, could 
have foreseen that within hundred years the area the United 
States—in which the constitution which they then formed was carry 
the blessings liberty distant posterity—was extend not simply 
from the Atlantic the Mississippi, but three times far—from tho 
Atlantic the Pacific, and from the Gulf the Lakes, and that 
the ordinary administration executive power might necessary 
for the President issue order, for the very salvation the Re- 
public, that should obeyed within one hour the Pacific coast— 
they had contemplated that might necessary transport 
three days three hundred thousand men from the Lakes the relief 
the beleaguered capital—even they would have trembled the sub- 
lime audacity the experiment that they were undertaking (ap- 
plause). Why Franklin himself, with all his power, with all his learn- 
ing—he had snatched the lightning from the clouds and the sceptre 
from tyrants knew all about steam that anybody knew was the 
matchless master electricity that date, and yet even had 
conception the means and appliances which this nation was 
after all made one. Let read you what said only the year 
after the convention adopted the Constitution and adjourned. 
writing friend the month October, 1788, from Phila- 
says 

have philosophical news here present, except that 
large boat rotated the force steam now exercised upon our 
river, stems the current and seems promise being useful when 
the machinery can more simplified and the expense reduced” 

And Mr. Madison the Federalist, arguing very laboriously the 
possibility the Federal Government exercising efficient control over 
our vast territory then extended from the Atlantic the Missis- 
sippi and from Maine Georgia, says: 


The difficulties will indeed great, but the nation will extend 
further than the Mississippi and further south than Georgia, 
will quite practicable for the delegation from those distant regions 
reach the seat government time take part the deliberations 
(laughter). 


And now what What has been done since then all 
done these engineers? Mr. Seward said the outbreak the 
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War the Rebellion: parchments, laws, will hold this nation 
together; but bridges and railroads and steam and the telegraph, they 
will and must it” (applause). 

Now, will not detain you, for you all know what these engineers 
have done. The highway from the the Pacific was the very 
saving our Pacific seaboard, the Rocky Mountain States, the 
Union. You all know perfectly well what immense works, both public 
and private, have been constructed them every quarter the 
Union; how peace and plenty, and order and law, and art and civiliza- 
tion have followed their track; how they have made commerce 
fruitful, the people flourishing and happy and have brought with 
them stay prosperity throughout the land (applause). 

Now, when received this invitation thought would like know 
something about some engineers, and got one the most entertain- 
ing books set books that for one have ever read. there are 
some here who are not engineers, them get and read it, 
and that Smiles’ Lives the British Engineers.” They are more 
fascinating, each one them, than anything that can found the 
Arabian Nights—more bewitching their fortune, their character and 
their achievements. They all seem tell one story. They had 
colleges, they had universities where they could study the elements 
their profession. They were almost uniformly sons laborers, 
born laborers’ cottages, nurtured under hardships, apprenticed 
youth hard labor, manifesting always indomitable courage, vast 
power labor, perfect passion for construction, and patience that 
knew end, and courage that equaled anything that any warrior 
ever exhibited, and conscience always—it one the most honest and 
conscientious professions that has yet come into the world (applause). 
They stun bled upon their first works apparently almost accident. 
They showed themselves worthy the perfection the work they 
did, the conscientiousness with which they did it, and they went 
from one piece work another, ever greater and grander and grander; 
and when they were called their last home they were followed 
the grave, not humble cottagers who had surrounded them birth, 
but kings and nobles and the intelligence, the brains, the culture 
and the wisdom the realm. Where did they end their careers 
Just where they should, among the greatest benefactors mankind, 
Westminster Abbey. Doubtless all you remember that splendid 
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statue Watt, whom President Schurman has already referred, 
Chantry, which isinscribed anepitaph prepared Lord Brougham 
which counted the greatest honor his life have been permitted 
write; and then, too, you find you walk through the nave the 
graves Thomas Telford and Robert Stephenson—two more the 
great benefactors the human race—the one the Colossus Roads,”’ 
his friend Southey delighted call him; the other the perfecter 
the locomotive. and his greater father—if may permitted 
call him so—George Stephenson, had worked together the develop- 
ment that vast machine upon which now the prosperity the human 
race itself depends. 

Now, how did they all this? How did these great engineers 
achieve these marvelous triumphs? Well, think was only—to 
borrow phrase Emerson’s—by hitching their wagon star, and 
you will permit read few words from Emerson conclusion, 
which think intended for just such occasion this, and 
writing which believe had mind the American Society Civil 
Engineers and all civil engineers general, you will understand what 
when say that, recalling Lord Bacon’s phrase, that every 
man owes debt his profession, that the debt that these civil en- 
gineers owe follow the footsteps those great men whom they 
all unite honoring and revering; and now, you will allow 
read this short passage from Mr. Emerson, will take seat. 


that the wisdom man, every instance his labor, 
hitch his wagon star and see his chore done the gods them- 
selves. That the way are strong, borrowing the might the 
elements. The forces steam, gravity, galvanism, light, magnets, 
wind, fire, serve day day and cost nothing. Hitch your 
wagon toastar. Let not fag paltry works which serve our pot 
and bag alone. Let not lie and steal. god will help. 
shall find all their teams going the other way—Charles’ Wain, Great 
Bear, Orion, Leo, Hercules: every god will leave us. Work rather 
for those interests which the divinities honor and promote—justice, 
love, freedom, knowledge, utility. can thus ride Olympian 
chariots putting our works the path the celestial circuits, 
can harness also evil agents, the powers darkness, and force them 
serve, against their will, the ends wisdom and virtue” (pro- 
longed applause). 
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RESOLUTIONS ADOPTED. 


During the meeting the President read the following dispatch from 
the Institution Civil Engineers 

the American Society opening their New 
House.” 


George Morison, Past President Am. Soc. E,, then spoke 
follows 

Mr. President, believe that all the members the Society who 
are present are very glad hear our profession spoken the way 
which has been mentioned. right, however, for recog- 
nize that though consider ourselves great profession, our great- 
ness must the future rather than the past, and that are 
just being welcomed ranks the youngest brother among the 
older professions. think, therefore, that right that should 
something appreciation what has been done for to-day, 
and would therefore offer the following brief resolutions 

That this Society tenders its thanks the representa- 


tives the university, the law and the clergy who have kindly 
joined the dedication our new home. 


That this Society has received with great satisfaction 
congratulations the oldest and greatest engineering institution that. 
the world has ever known, and hopes that the warm fraternal rela- 


tions older and younger brethren may always continue between the 
two organizations.” 


offer.these resolutions. 
The resolutions were adopted. 
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AMERICAN SOCIETY CIVIL 


INSTITUTED 1852. 


PAPERS. 


Society not responsible, body, for the facts and opinions advanced 
any its publications. 


EXPERIENCE WITH NEW MACHINE FOR TEST- 
ING MATERIALS IMPACT. 


When stress applied solid body, the material distorted and 
certain amount work energy absorbed. The work thus ab- 
sorbed the deformation the material called resilience. the 
stress changes from zero tothe elastic limit the material, the energy 
absorbed during the change the elastic the material. 
the stress changes from zero the ultimate strength the 
body, the energy absorbed the ultimate resilience” the body.* 

the study this subject must borne mind that resilience 
work, and hence depends upon two essential factors, force and dis- 
tance acted through. The latter fully important the former. 
The word toughness, used engineers, synonymous with resil- 
ience. fact, the latter may defined saying that resilience 
toughness reduced measurement. 

Having defined resilience, next found that, depends upon 
change stress, different results may looked for when the stress 

papers are issued before the date set for presentation and discussion. 
Correspondence invited from those who cannot present the meeting, and may 


sent mail the Secretary. The papers with discussion full will published the 
volumes Transactions. 


This use the word resilience will objected some not being con- 
formity with the original meaning the word. sanctioned, however, some 
authorities Materials and,for want good substi- 
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applied suddenly, from those obtained when applied slowly. 
resilience under impact may not the same the resilience under 
gradual load. this connection impact should not confused with 
sudden load. The effect resilience rapidity change stress 
can only determined actual experiment. This especially true 
the case material not perfectly elastic, where the stress has 
passed the elastic limit the material. 

Again, the resilience solids may studied under the four prin- 
cipal kinds stress, viz., tension, compression, torsion and bending. 
The relative resilience under these different forms stress can only 
determined experiment. knowledge the resilience materials 
construction the greatest importance tothe engineer. the 
great resilience the battle ship’s steel armor that enables with- 
stand the impact heavy projectiles without destruction. the 
low resilience cast iron that makes inferior for railway bridges. 
account the high resilience wood that cannot, many 
cases, supplanted masonry, glass other decay-proof material. 
concrete railroad tie cannot take the place the oak tie because 
lacks resilience. 

Admitting the importance knowledge resilience, brief con- 
sideration the difficulties overcome obtaining such knowl- 
edge naturally considered next. once found that they 
are considerable proportions. find the strength beam under 
given conditions only necessary find its weakest section and 
study that. find the resilience the beam all sections must 
taken into account. the beam irregular form, the problem 
becomes quite difficult one. the final stress exceeds the elastic 
strength the material, the difficulties are increased. 

The actual measurement the resilience beam has been found 
quite difficult. The load must increased gradually and the deflec- 
tion measured and recorded with its corresponding load. the 
breaking point neared the difficulties accurate work become im- 
portant, especially the more ductile materials. the determina- 
tion the resilience impact drop test attempted, other 
complications arise. The mass weight the beam itself now be- 
comes factor the test. The work absorbed the anvil and ham- 
mer and that taken abrasion, etc., are difficult estimate. 

one who has proper understanding these difficulties 
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measuring resilience, not surprising that the subject somewhat 
neglected the studies practical men. present may said 
that the knowledge comparative resilience materials appre- 
ciable, but not known that cubic inch oak has 
more resilience than cubic inch white pine, but the value either 
cannot expressed inch-pounds foot-pounds. What known 
about resilience, and the modern methods determining its value, 
will briefly considered. 

interesting series experiments the resilience beams 
under impact was made Mr. Hodgkinson. The following quota- 
tions from book well known engineers* will show the more im- 
portant results these experiments: 

power beam resist impact the same whatever part 


the length struck; this remarkable result has been 
confirmed experiment.” 

rectangular beams unequal dimensions the resistance} 
the same, whether the bar struck the narrow broad dimen- 

With rectangular beams the resistance impact simply pro- 
portional the weight the beam between supports, irrespective 
the particular dimensions.” 

The above laws exclude the effect inertia. 


Hodgkinson has shown his experiments that resisting 
impact, the power ofa heavy beam that light one the in- 
ertia the beam, plus the falling weight, the falling weight alone, 
W.» 

Tis the inertia the beam and the load upon it.” 

The inertia beam, uniform cross-section from end end, 
supported the ends and struck the center, may taken half 
the weight between supports. has added the 
whole central load, any.” 

the second column Table No. will found some values for 
the resilience certain materials, which were obtained from the book 
above referred modern practice, the testing mate- 
rials impact means uncommon. Such tests, however, are 
generally made the finished shape, the case railway axles. 
code for testing materials, reeommended committee the 


Resilience? 


Interesting matter the subject impact, resilience, etc., will found Engi- 
neering News, August 2d, 1894. 
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American Society Mechanical Engineers,* was prescribed that 
drop tests should made with steel ball, weighing 000 000 
having clear fall ft. The anvil, block, frame, etc., should 
weigh not less than ten times much ball. Drop tests were 
recommended for rails, tires and axles. Again, the Master Car 
Builders’ have recommended drop tests for railway 
axles. These tests were made with weighing 640 
The anvil should weigh 500 and should rest springs. The 
axle should rest supports ft. apart. Cast steel drawbars are now 
regularly furnished contract, under specifications which call for 
drop tests sample specifying weight trip, height 
drop and number blows. Drop tests steel rails have been 
practical use for many years. 

Besides the above tests finished shapes, the following methods, 
which are used commercial practice, may noted. These tests, 
while they not measure the resilience directly, are, nevertheless, 
intended prove the toughness the material. 

testing cast-iron water pipe hydraulic pressure, custom- 
ary strike the pipe smartly with hand hammer while the pressure 
ison. inspecting steel where sample bar nicked and then bent 
with the hammer, the behavior the bar indicates the degree 
toughness which the material will have under impact. high per- 
centage phosphorus steel believed reduce its ability with- 
stand shocks, while its strength and percentage elongation remain 
that may said that the specified chemical deter- 
minations phosphorus structural steel which are now use are 
really indirect tests resilience under impact. 

Users structural steel will readily see the necessity which now 
exists for definite physical test for the ultimate resilience steel 
under impact. was this special necessity which led the author into 
the study the subject and suggested the experiments described 
this paper. 

If, instead limiting the percentage phosphorus the steel, 
certain ultimate resilience per cubic inch the metal when tested 
impact could called for, would made advance. 


See Engineering News, March 7th, 1891. 
See Railroad Gazette, June 26th, 1896. 
See Materials pages 166 and 167. 
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strength and ductility are now called for, the proper inspection 
steel would much more simple and satisfactory. 

The difficulties making impact tests have already been sug- 
gested. Some machines which have been used for making such tests 
are type greatly open criticism. For example: some 
machines the supporting parts are either light yielding that 
important part the energy the blow absorbed them, and 
the test piece appears sustain much heavier blow than would 
fact the proper rigid supports. 

Two general forms testing machine have been used recorded 
tests. Mr. Hodgkinson’s experiments the hammer used was the 
form pendulum striking with horizontal blow. The weight 
the hammer was concentrated the head ball, and the effect the 
rod radius arm was probably neglected. The most common form 
impact testing machine doubtless the heavy weight falling verti- 
cally, somewhat after the fashion the common pile-driver. none 
these machines there any means for measuring how much energy 
left the hammer after breaking the piece. 


Tue Impact 


The machine used making the experiments given herewith was 
devised the author and has some special features. 

designing the main idea was make machine which would 
measure the energy actually absorbed breaking the test bar. This 
was done using hammer the form pendulum, and 
arranged that would strike horizontal blow, breaking clear through 
the bar and swinging freely the height due the velocity after 
the impact. The difference between the height through which the 
hammer fell before striking, and the height which rose after 
striking, would measure the breaking the bar. The 
test piece would rest against two vertical knife-edges and struck 
the middle the falling pendulum, thus giving the ultimate resi- 
lience the bar under transverse stress. 

developing this idea was found best make the pendulum 
hammer the very simplest form, that the center percussion 
and center gravity could definitely computed. The hammer 


definite resilience under impact could specified, just definite 
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adopted was rectangular steel bar pierced shaft the upper 
end and provided with suitable striking edge near the lower end. 

Figs. 1,2 and show the form and dimensions the machine 
used the experiments. Plates XXVI from photograph which 
shows somewhat imperfectly the general appearance the apparatus. 
The hammer used weighed 103 lbs. The fixed knife-edges were de- 
signed allow the broken bar swing out the way the 
moving hammer, and were secured manner which allowed them 
adjusted for spans 12, 16, and ins. The heavy anvil 
plates behind them were bolted large anvil block concrete 
which was sunk the earth. Adjustable supports were provided 
hold the test bar position. The pivot blocks which support the 
hammer shaft are adjustable allow for test bars different depths. 
Attached the hammer shaft registering device which the 
swing the hammer read. The pivot blocks, are supported 
wooden frame. Attachments are provided for raising and 
releasing the hammer. The plans for this machine were made 
May, 1896. making the design, the author was assisted Mr. 
William Schaefer and Mr. Vernon Baker. 

Figs. and show the plans and Fig. the details later 
design which -thought embodies some improvements detail, 
although the essential features are the same. this design the frame 
will iron and the operator will have more room which work 
while setting the test bars place. 

using the testing machine the first point that comes the 
loss due friction the hammer its bearings. practice was 
found best determine the friction anew for each set experiments. 
the bar was given blow ins., the friction loss was deter- 
mined for fall 6ins. the hammer rose ins. after breaking the 
bar, the friction loss for fall was determined trial. The 
average the two values was called the correction for friction. 

test the rigidity the knife-edges and their supports, nickel 
5-cent piece was placed edge the top end one the knife- 
edges. cast-iron test bar in. was then broken single 
blow. This experiment was repeated number times, and, the 
majority cases, the coin was not overturned the shock. 

effort was then made measure the movement the knife-edge 
under heavy blow. The movement was found small that 
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the case cast-iron test bar, the energy absorbed the yielding 
the knife-edges would quite inconsiderable. impact 
machine should tested this way, see any considerable per- 
centage the energy absorbed the yielding parts that support 
the test piece. 


this method testing materials some energy absorbed over- 
the inertia the bar itself. The proportionate amount this 
energy probably dependent the weight the test bar compared 
with the weight the hammer, and also upon the velocity the 
hammer. 

Owing the difficulties ascertaining how much energy ab- 
sorbed this way, best use test-bar whose weight small 
comparison that the hammer. this way the error due inertia 
the test piece can reduced, not eliminated. 

Table No. will found the results tests made determine 
the effect changing the initial fall the hammer. The results are 
somewhat contradictory, but, general way, may said that the 
experiments indicate that small change the initial fall the ham- 
mer will not change the amount energy absorbed, any great 
degree. This conclusion may regarded important, upon 
depends somewhat the interpretation all the experiments. Table 
No. will referred again its proper order. 

The machine having been described, only remains present the 
experiments themselves. Over 700 specimens have been broken, 
the present writing. These tests are not all recorded here; only those 
which were thought most instructive are given. order 
learn the possibilities the testing machine, the study each mate- 

rial was continued only until was thought that the principal difficul- 
ties peculiar such materials had been overcome. that 
the resilience values obtained for different materials cannot taken 
final, and should only used the designer the absence 
more accurate determinations. All the experiments were made the 
author, with the assistance Mr. William Schaefer. 


MATERIALS. 


The first tests were made with Table No. shows the 
resilience cast-iron bars tested both impact and gradual load. 
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Cast-iron bars in. ins., broken flatwise. 


° 
137-1382 3 24 10.8 3 8.7 
_ EE. 156-159 4 24 11.4 3 8.5 
ES 219-222 4 24 11.8 3 8.8 


Each value given the average several tests. making the impact 
tests, the following values are obtained observation: 

the initial fall the hammer inches. 

the rise after the blow inches. 

the correction for friction. 

distance between supports. 

the depth beam. 

the width beam. 

All dimensions are inches. 

Then, computation, when 103 the weight the hammer 
pounds, the resilience inch-pounds per cubic inch the material; 

Lhb 

Table No. shows series observations just they were re- 
corded the observer, and extended the office. 

The resilience was obtained breaking the bar 
standard testing machine and accurately measuring the deflections 
the point rupture. The resilience was then taken half the 
product the load the maximum The true resilience, 
obtained strain diagram, would slightly greater than this, 
but the error not important the strain diagram for cast-iron 
nearly straight the point rupture. 
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Cast-iron bars, in. ins., broken flatwise. 


$58 
125-130 6 11.5 181-186 6 
137-140 3 11.0 146-155 10 11.0 
156-159 4 11.4 170-174 5 12.7 
ee 296-299 4 9.9 3 4 1 


Returning Table No. and comparing the resilience impact 
and gradual load, will seen that the former exceeds the latter 
more than per cent. This difference great that can hardly 
accounted for losses due inertia bar, indentation, move- 
ment supports. The bar light compared with the hammer, 
that not more than could lost inertia according Mr. Hodg- 
kinson’s rule. The supports are rigid that not more than could 
lost their movement. The indentation slight incon- 
siderable when compared with the deflection the bar, hence there 
can great loss this way. The logical conclusion that more 
energy absorbed the sudden rupture bar than the case 
with rupture under gradual increase load. 

has occurred the author, that perhaps the causes this differ- 
ence may traced back the heat which liberated under change 
stress. Under gradual increase stress the heat liberated has 
time conducted away from the distorted fibers. the case 
sudden rupture, the heat has time escape and must produce 
rise temperature. this admitted, seems not impossible that 
the resilience may affected the rise temperature the dis- 
torted particles. This suggestion should taken for what may 
prove worth. 

Table No. needs explanation. Bars the same melt, but 
different spans, are compared. bar 12-in. span has twice the 
strength and one-quarter the deflection bar 24ins.in span. With 
the former, then, greater loss energy movement the knife- 


{ 

4 


! 
f 
2 
4 
k 
=f 
t 
i 
4 
: 
q 
2 
| 
| 


562 RUSSELL IMPACT TESTING 


edges and indentation might expected. Theoretically, the error 
from these sources would about eight times great for the shorter 
span. the other hand, the error from inertia should about 
twice great the longer spanas one. will seen 
the table that the difference the resilience per cubic inch ranges 


_in value from nothing about 10%, and that the shorter span 


shows the higher average resilience. fair conclude from these 
experiments, far they go, that the ultimate resilience bar 
cast-iron proportional its volume and independent the 
span. 
TABLE No. Bars. 
Cross-section, lin. 2ins. Span, 24ins. Melt No. 


Resilience per cubic 


Table No. shows that flat bar has about the same resilience 
whether broken flatwise edgewise. All these bars were cast from 
the same melt. the case bar ins. wide thick, 
should have, when broken edgewise, twice the strength and half the 
maximum deflection that would have flatwise. The error from 
yielding supports and from indentation should about four times 
great the former position. The error from inertia bar should 
the same both cases. would expected that the bars would 
show greater resilience when broken edgewise. The absorbed resili- 
ence was, however, somewhat greater the average, with the bars 
broken flatwise. This may regarded evidence that the errors 
due yielding supports and indentation are not great. 

testing bars this manner, possible for the experi- 
menter raise the hammer considerably higher than necessary 
break the bar, the question naturally comes up: Will the height 
which the hammer raised affect the results obtained? number 
experiments were made decide this point, and the results are re- 
corded Table No. The experiments were made this manner: 
Twelve sixteen bars were taken from the same melt cast-iron. 
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TABLE No. Cast-Iron 
Effect planing. Melt No. 


Z n 


effect span, see Table No. All bars were rectangular. 


Four these bars would broken with the hammer falling ins., 
which would barely break them. The resilience would measured. 
The next four bars would tested with the hammer falling ins. 
the next with fall 7ins., The results obtained will seen 
the last column the table. evident that more experiments 
would have made find the true relation between the height 
through which the hammer falls and the energy absorbed the 
rupture. fair, however, conclude general way, has 
been stated, that slight increase the height will not materially 
affect the results obtained. There seems tendency for the 
resilience increase the height increased; but this tendency 
all but concealed variations from other causes. 

Coming back the regular order: Table No. shows the effect 
planing the resilience cast-iron bar. The results shown are 
somewhat remarkable. The bar, after planing off the surface all 
four sides, much tougher than was before. This difference can- 
not due any fault the method testing, may seen from 
comparison this table with Tables Nos. 2and The superiority 
the planed probably due the lessening the shrinkage 
strains when the surface the rough casting removed. 
possible that the same gain might made annealing the rough 
bar. The discovery the great increase resilience after planing 
might have been prophesied, perhaps, from studies heretofore made 
the loss strength due shrinkage strains. This fact, however, 
has never before been demonstrated actual impact tests, the 
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TABLE No. Cast-Iron 
Effect increasing initial fall hammer. 


so oo 
0.9 1.9 5.7 5.0 
4* 249-252 4 12 0.9 1.9 5.7 6.0 19.1 
256-259 0.9 1.9 5.7 7.0 21.9 
260-263 0.9 1.9 5.7 8.0 
Planed. 


bars were rectangular. 
author’s knowledge. The great advantage finishing castings exposed 
shocks should taken into account designers machinery. 

Table No. gives the results tests paving brick. The first 
tests brick made with the hammer were unsuccessful account 
the great thickness brick compared with its length. The 
broken brick would wedge between the hammer and the opposing 
knife-edge, that the hammer could not swing through. remedy 
this, the author devised knife-edge which would immovable when 
struck squarely, but which would move freely side pressure. 
The form and dimensions this device are shown Fig. 13. 
soon the brick broken, the knife edges are thrown outward and 
the hammer swings freely through. With the aid these 
bricks were tested with good results. 

Owing the low resilience brick compared with its weight, 
was found advisable raise the hammer higher than was necessary 
break the brick. higher drop usually showed higher resilience. 
probable that the values given Table No. are higher than 
would obtained could the error due inertia entirely elimi- 
nated. hardly safe accept these results comparing bricks, 
unless they the same dimensions. 
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All broken span ins. 


om N 

Glen Carbon, 2.6 3.7 6.7 
Kansas City, Mo...| 2.5 6.8 589-544 
Galesburg, 2.6 4.0 6.9 545-550 1.54 
Canton, 2.5 3.9 6.8 551-557 2.09 
Glen Carbon, 3.0 3.8 8.1 570-575 2.19 

Athens, 3.3 4.0 9.5 576-581 


This high value probably due, part, the greater weight. 


Table No. shows the results tests red brick. 
parative values obtained from soft and hard bricks are might ex- 
pected. The familiar test striking two bricks together the hands 
crude impact test, and, experienced hands, probably determines 
the comparative toughness the brick with some accuracy. 

Table No. gives comparison the values obtained with differ- 
ent materials, tested the manner described. They are classed 
brittle materials because they can tested the same way cast 
iron, and not require special treatment, wrought iron and 
steel. The table gives good rough idea the comparative value 
these materials under impact. The values given the last column are 
the mean several tests each case. They should not taken 


typical, the samples were taken from materials hand and may not 
truly representative. 


Having now dealt more less effectively with the brittle materials, 
class that presents greater difficulties must considered. How, for 
example, shall the ultimate resilience sample wrought iron 
determined attempt made break rectangular bar soft 
iron, will only bent. break such bar successfully, must 
first nicked. nicked bar can broken, and the resilience 


overcome but little more than that the metal lying close the 
nick. 
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All broken span ins. 


DIMENSIONS 
BRICK 


13, 


CAST IRON 


HOLES REAMED 
BOLTS 


melt. 
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TABLE No. Bars. 
Resilience per square inch. 


tests made. 
cubic 

inch rect- 

angular bars 


pth sec 
tion nick 


inches. 
tion nick 
inches. 
rough) from 
same melt. 


Width sec- 
Resilience 
Resilience 
inch pounds 


Number 


Figure No. giving shape nick (see Figs. 11). 

B.—All All nicked bars broken edgewise, Weight 
each bar about 6.4 Ibs. 

For want some better method, the author adopted the plan 
using nicked bar for testing soft iron and steel, and determining the 
ultimate resilience per square inch cross-section the nick. the 


nick deep enough cause the bar break off short, always 


the same form, would seem that the resilience should some 
degree proportional the area the reduced section. If, further- 
more, the reduced section always the same depth, the resilience 
should directly proportional the area. 
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TABLE No. Bars; Lor No. 
Resilience per square inch. 


Experiments Nos. 313 375. All bars shaped shown Fig. 
with depth about in. nicked section. Depth, ins. 
ends. Width bars, ins., when not shown second 
column. ins. These tests were made without shims, 
prevent denting. 


tests made. 


RESILIENCE INCH-PoUNDS PER 
INCH SECTION NICK. 


Woop. 


Width sec- 
tion nick, 
inches. 

Weight bar 

Number 


Average. 


Chestnut........ 
Black 


a 


The results these remarkably tough woods are not strictly comparable with the 
others, account tearing out the extreme fiber. 

Figs. show the different forms nick that were used the ex- 
may referred the tables; the numbers are those used the 
department records. The order these figures shows the results 
the experience gained these tests. 

The first timber tests were made with bars like The form 
shown Fig. was then tried order reduce the chances 
longitudinal splitting. Fig. the section diminished plan- 
ing the sides. Fig. was found give better results with very 
tough wood metal. Fig. the same Fig. 10, but with the 
section reduced Fig. the last two forms, the hammer 
strikes the bar the side the smaller nick. 

Table No. shows the results nicked tests made with cast-iron: 
The values given the last column show that the metal was all 
equal toughness. The observed values, given the column next 


4 
| | 
Red cedar, 1.0 225 
Cypress, 1.7 250 
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TABLE No. Bars. 


Effect shields shims knife-edges. 


All bars straight-grained white oak same quality. Bars nicked 
shown Fig. 10. Depth section nick 0.8 ins. 
Width section Size bar ends 1.75 ins. 
square. Weight bar Span, ins. 


RESILIENCE 


Average. 


With shims....... 


430 
Without shims... 


301 343 
505 


278 410 


the last, indicate that the resilience per square inch section 
not constant for varying depths section. 

Table No. shows the results tests with different kinds wood. 
The values for the resilience shown this table are probably some- 
what high account loss denting the wood. Table No. 
shows some tests made learn how much loss energy was occasioned 
denting. From these results would appear that the loss this 
way was considerable, and that the wood should always protected 
shields shims, the knife-edges. The shims used were thin strips 
tempered steel about wide. They were laid flatwise between 
the knife-edge and later experiments were made 
with the specimens protected from the knife-edges this way. 

Table No. shows the results tests made determine the effect 
increasing the depth the nicked section. The results indicate 
that the resilience nicked bar not directly proportional the 
area the nicked section. The variation the same direction 
was the cast-iron bars recorded Table No. 

The nick shown Fig. 10, which was used the tests shown 
Tables Nos. 10, and 12, was found the most satisfactory 
form for tests wood. With this nick there seldom any longitu- 
dinal splitting, which would destroy the value the test. Table No. 
shows tests white and yellow pine and white oak, made with this 
form nick. Shims were used these tests, that they may 
considered made more approved manner than the tests 
Table No. interesting compare these timber tests with 
those made Professor Thurston (see Table No. 21). 
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[Papers. 


TABLE No. Bars. 
Resilience per square inch. 


All bars same lot straight grain lumber. Bars nicked shown 
Fig. 10. Width section Size bar ends 
shims knife-edges. Span, ins. 


RESILIENCE INCH-POUNDS PER 
Depth section 


Average. 
523-530 410 124 
.88 496-503 525 211 447 


TABLE No. Bars; Lor No. 
Resilience per square inch. 


All bars deep All bars nicked shown Fig. 10. 
Bars protected shims. Span, ins. 


= 

Yellow pine..... 1.5 410 124 812 


TABLE No. Bars. 
Resilience per square inch. 


Bronze containing 85% copper. All bars from same melt (lot No. 
2), and ins. in. ends. All broken edgewise ins. span. 


9 1,00 .38 4,31 3 1 205 1 087 1147 


strength, Ibs. per square inch. 6.9% elongation ins. 
Tensile resilience gradual load, 573 per cubic inch. 
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TABLE No. 
Resilience impact and gradual load. 


All bars nicked shown Fig. and broken edgewise span 
All Weight one bar 1.6 lbs. 


Bars. 


Impact. 


Number pounds per square Number pounds per square 


inch section inch section 
tests made. tests made. nick, 


Depth section 
nick 


from lot No. 
Elongation, 20.3% ins. 
per cubic inch, gradual load. 


Ultimate tensile strength, 720 Ibs. per square inch. 
Ultimate tensile resilience stress diagram, 000 


Table No. shows twelve experiments with bronze. again, 
will noticed that the resilience per square inch increases with the 
depth did the case cast-iron and wood. 

Table No. shows comparison impact and gradual loading 
nicked bars plow-steel. The gradual load tests were made 
ordinary transverse testing machine; the loads and corresponding de- 
flections were observed and plotted, and the resilience was taken from 
the diagram. will noticed that the resilience impact about 
one-third greater than the resilience gradual load. The difference 
nearly great was observed rectangular bars cast iron (see 
Table No. Table No. shows also that the resilience per square 
inch does not increase with greater depth section, was observed 
nicked bars cast-iron, wood and bronze. the plow-steel tests 
found that the greatest depth gives the least unit resilience, quite 
the opposite what might have been expected. 

Table No. shows number experiments with steel and iron. 
The values resilience given the last column show quite range. 
The tests were made with different forms nick, and due allowance 
should made for this making comparisons. 


making these 
experiments was found that with very tough metal the bar should 


nicked both edges, insure clean break and uniform results. 
Some the lots steel were tested for tensile strength and elonga- 
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Resilience per square inch. 


tensile 
gradual 


load. 


resilience inch- 
pounds per cubic 


inc 


Ultimate 


Percentage 
elongation. 


per 


pounds 
square inch. 


Ultimate tensile 
stren 


TABLE No. Tests STEEL. 


Kind metal. 


S'S 


H 
| m 
lit 
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Resilience per square inch. 


All bars ins. long between supports. Experiments Nos. 740-762. 


be 
1,25 1,44 468 


tensile strength, 750 970 per square inch Elongation, 
344% ins. Ultimate tensile resilience stress diagram, 000 per cubic 
inch, gradual load. 


tion. The results these tests are given Table From 
the tests Table No. 15, will noticed that there seems 
definite relation between the depth the section and the resilience 
obtained. 

Table No. gives the records tests made with bars alumi- 
num. The metal was the kind used making bicycle frames. 
analysis showed 98.05% aluminum. tensile test showed 750 
970 per square inch ultimate strength, and elongation, 
8ins. The specific gravity the metal was 2.764. these tests 
greater unit resilence with greater depth section may again 
observed. 

Table No. gives comparison the tests made with different 
materials. The values cannot typical all cases. will 
noticed that the tool-steel, which was good quality, tested but 
little better than cast-iron, and was much below the oak value. 
High-grade steel known have little shock-resisting capacity. 
low-grade steels, steels low carbon, commonly accepted 
theory that high percentage phosphorus makes steel brittle under 
impact.* may from such cause that some the medium steel 
tested gave such low results. 


Johnson’s Materials pp. 166 and 167. 
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Resilience inch-pounds per cubic inch. All tests made with rect- 
angular beams, struck the center and broken single blow. 


RESILIENCE. RESILIENCE. 
1 

Max.| Av. Max.| Av. 


composition Portland cement and crushed granite, much used for sidewalks. 


Resilience inch-pounds per square inch section nick. All tests 


made with rectangular beams, nicked the center and broken 
single blow. 


RESILIENCE. 


RESILIENCE. 
Max.| Min.| Av. Max.| 


From the values resilience for materials given Tables Nos. 
and 18, taken together with the known specific gravity these ma- 
terials, comparison may made show the relative resilience 
given weight the different materials. Such comparison made 
the author showed that oak material all, where equal 
weights are taken. The materials may arranged the order 
their toughness for given weight follows: White oak, tough steel, 


wrought iron, aluminum, bronze, tool-steel, cast-iron, vitrified brick 
and hard brick. 
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Resilience inch-pounds beam in. square and ins. 
between supports. 


Kind material. Value. Kind material. Value. 
78.4 
100.0 


above values were taken from Table No. Box 


TABLE No. RESILIENCE. 


Kind wood. 


Kind wood. Value 


Yellow pine....... 
Black walnut.... 


above table was taken from Thurston’s Materials 
These tests were made with gradual load. 


From the values resilience shown Tables Nos. and 18, taken 
together with the average cost these materials, comparison may 
made show the relative cost for given amount ultimate resil- 
ience. comparison, made the author, shows that oak the 
cheapest material for given resilience, while tool steel the most ex- 
pensive the lot. The following the order, with the cheapest first: 
Oak, tough steel, wrought iron, vitrified brick, cast-iron, hard brick, 
bronze, aluminum and tool-steel. These comparisons may have some 
value suggestions, until such time more exhaustive experiments 
are made. 

Tables Nos. and were taken from well-known authorities, and 
are given for comparison with the results the other experiments. 
Both these tables present values resilience gradual loading. 


r 
Cast-i 
Slate. 
York 
Cedar 
Spanish mahogany ............. 6.60 
4 
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The conclusions are: First, the case brittle materials, definite 
values for resilience may obtained. 

Second, the case tough materials like wrought iron, definite 
relative values for resilience materials the same class may ob- 
tained. 

This latter conclusion indicates that may specified that steel 
shall show certain ultimate resilience per square inch, with given 
form nicked test bar. Should this requirement prove satisfactory 
practice, may eventually possible dispense with chemical 
tests steel for structural purpose. 

When the proper values resilience under impact have been de- 
termined for structural materials, designers will able act with 
more intelligence planning structures exposed live loads and 
shocks. They will able substitute iron stone for wood cer- 
tain cases with greater assurance safety. The study resilience 
will also lead better designing other ways. Useless material ina 
structure member will generally decrease the resilience, which fact 
already well known but frequently lost sight of. The general use 
resilience tests would serve keep such facts mind, and make 
them more commonly understood. 


with the idea encouraging the practical use impact tests 
that the results these experiments are offered the Society. 
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